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Exon 3 0 
TD-1 



4485 



4503 



4529 



wt sequence 

HUMAN.ABCl 

MOUSE_ABCl 

Patient 

CAEEL_A.BC 

Patient 



aagaagatgctgcctgtgTgtcccccaggggcaggggggctgcct 



is re p>, re qz 



J3^G> © Q Q Q 0 Q 
JRIT? f? W /i\ ,Q 0 



1@ ©J 



aagaagatgctgcctgtgCgtcccccaggggcaggggggctgcct 
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Exon 13 
TD-2 



wt sequence 

MOUSS.ABCl 
Patient 
CAIIL_A3C 
Patient 



1842 



1864 



1886 



I I I 

tcggggggcttcgcctacttccAggatgtggtggagcaggcaatc 





tgggggggcttcgcctacttgcGggatgtggtggagcaggcaatc 
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w: sequer.ce 

HUK.-.N_A5C1 

MOUSZ.ABCi 
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CAIIL_ABC 



agtagcc teat tec tCTTc 
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gtgagcgctcgcctgctagtggtc 



N Y A 



w r rss o a .bjz. 

f es v i QSlQj t 



agtagcctcattcct- r -c ttgtgagcgc tcgcctgc tagtggtc 



3 bp deletion 
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wt sequence aatgat craagatGAACATgtgaggcgggaaagacag 

human_asci - - ~ ~ 

Patient (AE1 893, D 1894) 9H - - — 

aatgat gaagat — 




A5752-5757 



■gtgaggcgggaaagacag 



6 bp deletion 
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SEQ ID NO: 1 

MACWPQLRLLLWKNLTFRRRQTCQLLLEVAWPLFIFLILISVRLSYPPYEQHECHF?NKAMPSAGTLPWVQ 
GIICNANNPCFRYPTPGEAPGWGNFNKSIVARLFSDARRLLLYSQKDTSMKDMRKXHjRTLQQIKKSSSNL 
KLQDFLVDNETFSGFLYHNLSLPKSTVDKMLRADVILHKVFLQGYQLHLTSLCNGSKSEEMIQLGDQEVSE 
LCGLPREKLAAAERVLRSNMDILKPILRTLNSTSPFPSKELAEATKTLLHSLGTLAQELFSMRSWSDMRQE 
VMFLTNVNSSS5STQIYQAVSRIVCGHPEGGGLKIKSLNWYEDNNYKALFGGNGTEEDAETFYDNSTTPYC 
NDLMKNLESSPLSRIIWKALKPLLVGKILYTPDTPATRQVMAEVNKTFQELAVFHDLEGMWEELSPKIWTF 
MENSQEMDLVR>lLLDSRDNDHFWEQQLDGLDWTAQDIVAFI^KHPEDVQSSNGSVYTfc\REAFNETNQAIRT 
ISRFMECVNLKKLEPIATEVWLINKSMELLDERKFWAGIVFTGITPGSIELPHHVKYKIRMDIDNVERTNK 
IKDGYWDPGPRADPFEDMRYVWGGFAYLQDVVEQAIIRVLTGTEKKTGVYMQQMPYPCYVDDIFLRVMSRS 
MPLFMTLAWIY5VAVIIKGIVYEKEARLKETMRIMGLDNSILWFSWFISSLIPLLV5AGLLVVILKLGNLL 
PYSDPSWFVFLSVFAWTILQCFLISTLFSRANLAAACGGIIYFTLYLPYVLCVAWQDYVGFTLKIFASL 
LSPVAFGFGCEYFALFEEQGIGVQWDNLFESPVEEDGFNLTTSVSMMLFDTFLYGVMTWYIEAVFPGQYGI 
PRPWYFPCTKSWFGEESDEKSHPGSNQKRISEICMEEEPTHLKLGVSIQNLVKVYRDGMKVAVDGIjALNF 
YEGQITSFLGHNGAGKTTTMSILTGLFPPTSGTAYILGKDIRSEMSTIRQNLGVCPQHNVLFDMLTVEEHI 
WFYARLKGLSEKHVKAEMEQMALDVGLPSSKLKSKTSQLSGGMQRKLSVALAFV 

YSRRGIWELLLKYRQGRTIILSTHHMDEADVLGDRIAIISHGKLCCVGSSLFLKNQLGTGYYLTLVKKDVE 
SSLSSCRNSSSTVSYLKKEDSVSQSSSDAGLGSDHESDTLTIDVSAISNLIRKHVSEARLVEDIGHELTYV 
LPYEAAKEGAFYELFHEIDDRLSDLGISSYGISETTLEEIFLKVAEESGVDAETSDGTLPARRNRRAFGDK 
QSCLRPFTEDDAADPNDSDIDPESRETDLLSGMDGKGSYQVKGWKLTQQQFVALLWKRLLIARRSRKGFFA 
QIVLPAVFVCIALVFSLIVPPFGKYPSLELQPWMYNEQYTFVSNDAPEDTGTLELLNALTKDPGFGTRCME 
GNPIPDTPCQAGEEEWTTAPVPQTIMDLFQNGNWTMQNPSPACQCSSDKIKKMLPVCPPGAGGLPPPQRKQ 
NTADILQDLTGRNISDYLVKTYVQIIAKSLKNKIWWEFRYGGFSLGVSNTQALPPSQEVNDAIKQMKKHL 
KLAKDSSADRFLNSLGRFMTGLDTRNNVKW 

HPLNLTKQQLSEVALMTTSVDVLVSICVIFAMSFVPASFWFLIQERVSKAKHLQFISGVKPVIYWLSNFV 
WDMCNYWPATLVIIIFICFQQKSYVSSTNLPVLALLLLLYGWSITPLMYPASFVFKIPSTAYWLTSVNL 
FIGINGSVATFVLELFTDNKLNNINDILKSVFLIFPHFCLGRGLIDMVKNQAMADALERFGENRFVSPLSW 
DLVGRNLFAMAVEGWFFLITVLIQYRFFIRPRPVNAKLSPLNDEDEDVRRERQRILDGGGQNDILEIKEL 
TKIYRRKRKPAVDRICVGIPPGECFGLLGVNGAGKSSTFKMLTGDTTVTRGDAFLNKNSILSNIHEVHQNM 
GYCPQFDAITELLTGREHVEFFALLRGVPEKEVGKVGEWAIRKLGLVKYGEKYAGNYSGGNKRKLSTAMAL 
IGGPPWFLDEPTTGMDPKARRFLWNCALSV\TCEGRSWLTSHSMEECEALCTR^IMVNGRFRCLGSVQH 
LKNRFGDGYTIVVRIAGSNPDLKPVQDFFGKAFPGSV^ 

HIEDYSVSQTTLDQVFVNFAKDQSDDDHLKDLSLHKNQTWDVAVLTSFLQDEKVKESYV* 



Fig. 9A 



SEQ ID NO: 2 

GTCCCTGCTGTGAGCTCTGGCCGCTGCCTTCCAGGGCTCCCGAGCCACACGCTGGGGGTG 

CTGGCTGAGGGAACATGGCTTGTTGGCCTCAGCTGAGGTTGCTGCTGTGGAAGAACCTCA 

CTTTCAGAAGAAGACAAACATGTCAGCTGTTACTGGAAGTGGCCTGGCCTCTATTTATCT 

TCCTGATCCTGATCTCTGTTCGGCTGAGCTACCCACCCTATGAACAACATGAATGCCATT 

TTCCAAATAAAGCCATGCCCTCTGCAGGAACACTTCCTTGGGTTCAGGGGATTATCTGTA 

ATGCCAACAACCCCTGTTTCCGTTACCCGACTCCTGGGGAGGCTCCCGGAGTTGTTGGAA 

ACTTTAACAAATCCATTGTGGCTCGCCTGTTCTCAGATGCTCGGAGGCTTCTTTTATACA 

GCCAGAAAGACACCAGCATGAAGGACATGCGCAAAGTTCTGAGAACATTACAGCAGATCA 

AGAAATCCAGCTCAAACTTGAAGCTTCAAGATTTCCTGGTGGACAATGAAACCTTCTCTG 

GGTTCCTGTATCACAACCTCTCTCTCCCAAAGTCTACTGTGGACAAGATGCTGAGGGCTG 

ATGTCATTCTCCACAAGGTATTTTTGCAAGGCTACCAGTTACATTTGACAAGTCTGTGCA 

ATGGATCAAAATCAGAAGAGATGATTCAACTTGGTGACCAAGAAGTTTCTGAGCTTTGTG 

GCCTACCAAGGGAGAAACTGGCTGCAGCAGAGCGAGTACTTCGTTCCAACATGGACATCC 

TGAAGCCAATCCTGAGAACACTAAACTCTACATCTCCCTTCCCGAGCAAGGAGCTGGCTG 

AAGCCACAAAAACATTGCTGCATAGTCTTGGGACTCTGGCCCAGGAGCTGTTCAGCATGA 

GAAGCTGGAGTGACATGCGACAGGAGGTGATGTTTCTGACCAATGTGAACAGCTCCAGCT 

CCTCCACCCAAATCTACCAGGCTGTGTCTCGTATTGTCTGCGGGCATCCCGAGGGAGGGG 

GGCTGAAGATCAAGTCTCTCAACTGGTATGAGGACAACAACTACAAAGCCCTCTTTGGAG 

GCAATGGCACTGAGGAAGATGCTGAAACCTTCTATGACAACTCTACAACTCCTTACTGCA 

ATGATTTGATGAAGAATTTGGAGTCTAGTCCTCTTTCCCGCATTATCTGGAAAGCTCTGA 

AGCCGCTGCTCGTTGGGAAGATCCTGTATACACCTGACACTCCAGCCACAAGGCAGGTCA 

TGGCTGAGGTGAACAAGACCTTCCAGGAACTGGCTGTGTTCCATGATCTGGAAGGCATGT 

GGGAGGAACTCAGCCCCAAGATCTGGACCTTCATGGAGAACAGCCAAGAAATGGACCTTG 

TCCGGATGCTGTTGGACAGCAGGGACAATGACCACTTTTGGGAACAGCAGTTGGATGGCT 

TAGATTGGACAGCCCA^GACATCGTGGCGTTTTTGGCCAAGCACCCAGAGGATGTCCAGT 

CCAGTAATGGTTCTGTGTACACCTGGAGAGAAGCTTTCAACGAGACTAACCAGGCAATCC 

GGACCATATCTCGCTTCATGGAGTGTGTCAACCTGAACAAGCTAGAACCCATAGCAACAG 

AAGTCTGGCTCATCAACAAGTCCATGGAGCTGCTGGATGAGAGGAAGTTCTGGGCTGGTA 

TTGTGTTCACTGGAATTACTCCAGGCAGCATTGAGCTGCCCCATCATGTCAAGTACAAGA 

TCCGAATGGACATTGACAATGTGGAGAGGACAAATAAAATCAAGGATGGGTACTGGGACC 

CTGGTCCTCGAGCTGACCCCTTTGAGGACATGCGGTACGTCTGGGGGGGCTTCGCCTACT 

TGCAGGATGTGGTGGAGCAGGCAATCATCAGGGTGCTGACGGGCACCGAGAAGAAAACTG 



Fig. 9B 



GTGTCTATATGCAACAGATGCCCTATCCCTGTTACGTTGATGACATCTTTCTGCGGGTGA 

TGAGCCGGTCAATGCCCCTCTTCATGACGCTGGCCTGGATTTACTCAGTGGCTGTGATCA 

TCAAGGGCATCGTGTATGAGAAGGAGGCACGGCTGAAAGAGACCATGCGGATCATGGGCC 

TGGACAACAGCATCCTCTGGTTTAGCTGGTTCATTAGTAGCCTCATTCCTCTTCTTGTGA 

GCGCTGGCCTGCTAGTGGTCATCCTGAAGTTAGGAAACCTGCTGCCCTACAGTGATCCCA 

GCGTGGTGTTTGTCTTCCTGTCCGTGTTTGCTGTGGTGACAATCCTGCAGTGCTTCCTGA 

TTAGCACACTCTTCTCCAGAGCCAACCTGGCAGCAGCCTGTGGGGGCATCATCTACTTCA 

CGCTGTACCTGCCCTACGTCCTGTGTGTGGCATGGCAGGACTACGTGGGCTTCACACTCA 

AGATCTTCGCTAGCCTGCTGTCTCCTGTGGCTTTTGGGTTTGGCTGTGAGTACTTTGCCC 

TTTTTGAGGAGCAGGGCATTGGAGTGCAGTGGGACAACCTGTTTGAGAGTCCTGTGGAGG 

AAGATGGCTTCAATCTCACCACTTCGGTCTCCATGATGCTGTTTGACACCTTCCTCTATG 

GGGTGATGACCTGGTACATTGAGGCTGTCTTTCCAGGCCAGTACGGAATTCCCAGGCCCT 

GGTATTTTCCTTGCACCAAGTCCTACTGGTTTGGCGAGGAAAGTGATGAGAAGAGCCACC 

CTGGTTCCAACCAGAAGAGAATATCAGAAATCTGCATGGAGGAGGAACCCACCCACTTGA 

AGCTGGGCGTGTCCATTCAGAACCTGGTAAAAGTCTACCGAGATGGGATGAAGGTGGCTG 

TCGATGGCCTGGCACTGAATTTTTATGAGGGCCAGATCACCTCCTTCCTGGGCCACAATG 

GAGCGGGGAAGACGACCACCATGTCAATCCTGACCGGGTTGTTCCCCCCGACCTCGGGCA 

CCGCCTACATCCTGGGAAAAGACATTCGCTCTGAGATGAGCACCATCCGGCAGAACCTGG 

GGGTCTGTCCCCAGCATAACGTGCTGTTTGACATGCTGACTGTCGAAGAACACATCTGGT 

TCTATGCCCGCTTGAAAGGGCTCTCTGAGAAGCACGTGAAGGCGGAGATGGAGCAGATGG 

CCCTGGATGTTGGTTTGCCATCAAGCAAGCTGAAAAGCAAAACAAGCCAGCTGTCAGGTG 

GAATGCAGAGAAAGCTATCTGTGGCCTTGGCCTTTGTCGGGGGATCTAAGGTTGTCATTC 

TGGATGAACCCACAGCTGGTGTGGACCCTTACTCCCGCAGGGGAATATGGGAGCTGCTGC 

TGAAATACCGACAAGGCCGCACCATTATTCTCTCTACACACCACATGGATGAAGCGGACG 

TCCTGGGGGACAGGATTGCCATCATCTCCCATGGGAAGCTGTGCTGTGTGGGCTCCTCCC 

TGTTTCTGAAGAACCAGCTGGGAACAGGCTACTACCTGACCTTGGTCAAGAAAGATGTGG 

AATCCTCCCTCAGTTCCTGCAGAAACAGTAGTAGCACTGTGTCATACCTGAAAAAGGAGG 

ACAGTGTTTCTCAGAGCAGTTCTGATGCTGGCCTGGGCAGCGACCATGAGAGTGACACGC 

TGACCATCGATGTCTCTGCTATCTCCAACCTCATCAGGAAGCATGTGTCTGAAGCCCGGC 

TGGTGGAAGACATAGGGCATGAGCTGACCTATGTGCTGCCATATGAAGCTGCTAAGGAGG 

GAGCCTTTGTGGAACTCTTTCATGAGATTGATGACCGGCTCTCAGACCTGGGCATTTCTA 

GTTATGGCATCTCAGAGACGACCCTGGAAGAAATATTCCTCAAGGTGGCCGAAGAGAGTG 

GGGTGGATGCTGAGACCTCAGATGGTACCTTGCCAGCAAGACGAAACAGGCGGGCCTTCG 

GGGACAAGCAGAGCTGTCTTCGCCCGTTCACTGAAGATGATGCTGCTGATCCAAATGATT 

Fig. 9C 




CTGACATAGACCCAGAATCCAGAGAGACAGACTTGCTCAGTGGGATGGATGGCAAAGGGT 

CCTACCAGGTGAAAGGCTGGAAACTTACACAGCAACAGTTTGTGGCCCTTTTGTGGAAGA 

GACTGCTAATTGCCAGACGGAGTCGGAAAGGATTTTTTGCTCAGATTGTCTTGCCAGCTG 

TGTTTGTCTGCATTGCCCTTGTGTTCAGCCTGATCGTGCCACCCTTTGGCAAGTACCCCA 

GCCTGGAACTTCAGCCCTGGATGTACAACGAACAGTACACATTTGTCAGCAATGATGCTC 

CTGAGGACACGGGAACCCTGGAACTCTTAAACGCCCTCACCAAAGACCCTGGCTTCGGGA 

CCCGCTGTATGGAAGGAAACCCAATCCCAGACACGCCCTGCCAGGCAGGGGAGGAAGAGT 

GGACCACTGCCCCAGTTCCCCAGACCATCATGGACCTCTTCCAGAATGGGAACTGGACAA 

TGCAGAACCCTTCACCTGCATGCCAGTGTAGCAGCGACAAAATCAAGAAGATGCTGCCTG 

TGTGTCCCCCAGGGGCAGGGGGGCTGCCTCCTCCACAAAGAAAACAAAACACTGCAGATA 

TCCTTCAGGACCTGACAGGAAGAAACATTTCGGATTATCTGGTGAAGACGTATGTGCAGA 

TCATAGCCAAAAGCTTAAAGAACAAGATCTGGGTG7^ATGAGTTTAGGTATGGCGGCTTTT 

CCCTGGGTGTCAGTAATACTCAAGCACTTCCTCCGAGTCAAGAAGTTAATGATGCCATCA 

AACAAATGAAGAAACACCTAAAGCTGGCCAAGGACAGTTCTGCAGATCGATTTCTCAACA 

GCTTGGGAAGATTTATGACAGGACTGGACACCAGAAATAATGTCAAGGTGTGGTTCAATA 

ACAAGGGCTGGCATGCAATCAGCTCTTTCCTGAATGTCATCAACAATGCCATTCTCCGGG 

CCAACCTGCAAAAGGGAGAGAACCCTAGCCATTATGGAATTACTGCTTTCAATCATCCCC 

TGAATCTCACCAAGCAGCAGCTCTCAGAGGTGGCTCTGATGACCACATCAGTGGATGTCC 

TTGTGTCCATCTGTGTCATCTTTGCAATGTCCTTCGTCCCAGCCAGCTTTGTCGTATTCC 

TGATCCAGGAGCGGGTCAGCAAAGCAAAACACCTGCAGTTCATCAGTGGAGTGAAGCCTG 

TCATCTACTGGCTCTCTAATTTTGTCTGGGATATGTGCAATTACGTTGTCCCTGCCACAC 

TGGTCATTATCATCTTCATCTGCTTCCAGCAGAAGTCCTATGTGTCCTCCACCAATCTGC 

CTGTGCTAGCCCTTCTACTTTTGCTGTATGGGTGGTCAATCACACCTCTCATGTACCCAG 

CCTCCTTTGTGTTCAAGATCCCCAGCACAGCCTATGTGGTGCTCACCAGCGTGAACCTCT 

TCATTGGCATTAATGGCAGCGTGGCCACCTTTGTGCTGGAGCTGTTCACCGACAATAAGC 

TGAATAATATCAATGATATCCTGAAGTCCGTGTTCTTGATCTTCCCACATTTTTGCCTGG 

GACGAGGGCTCATCGACATGGTGAAAAACCAGGCAATGGCTGATGCCCTGGAAAGGTTTG 

GGGAGAATCGCTTTGTGTCACCATTATCTTGGGACTTGGTGGGACGAAACCTCTTCGCCA 

TGGCCGTGGAAGGGGTGGTGTTCTTCCTCATTACTGTTCTGATCCAGTACAGATTCTTCA 

TCAGGCCCAGACCTGTAAATGCAAAGCTATCTCCTCTGAATGATGAAGATGAAGATGTGA 

GGCGGGAAAGACAGAGAATTCTTGATGGTGGAGGCCAGAATGACATCTTAGAAATCAAGG 

AGTTGACGAAGATATATAGAAGGAAGCGGAAGCCTGCTGTTGACAGGATTTGCGTGGGCA 

TTCCTCCTGGTGAGTGCTTTGGGCTCCTGGGAGTTAATGGGGCTGGAAAATCATCAACTT 

TCAAGATGTTAACAGGAGATACCACTGTTACCAGAGGAGATGCTTTCCTTAACAAAAATA 
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GTATCTTATCAAACATCCATGAAGTACATCAGAACATGGGCTACTGCCCTCAGTTTGATG 

CCATCACAGAGCTGTTGACTGGGAGAGAACACGTGGAGTTCTTTGCCCTTTTGAGAGGAG 

TCCCAGAGAAAGAAGTTGGCAAGGTTGGTGAGTGGGCGATTCGGAAACTGGGCCTCGTGA 

AGTATGGAGAAAAATATGCTGGTAACTATAGTGGAGGCAACAAACGCAAGCTCTCTACAG 

CCATGGCTTTGATCGGCGGGCCTCCTGTGGTGTTTCTGGATGAACCCACCACAGGCATGG 

ATCCCAAAGCCCGGCGGTTCTTGTGGAATTGTGCCCTAAGTGTTGTCAAGGAGGGGAGAT 

CAGTAGTGCTTACATCTCATAGTATGGAAGAATGTGAAGCTCTTTGCACTAGGATGGCAA 

TCATGGTCAATGGAAGGTTCAGGTGCCTTGGCAGTGTCCAGCATCTAAAAAATAGGTTTG 

GAGATGGTTATACAATAGTTGTACGAATAGCAGGGTCCAACCCGGACCTGAAGCCTGTCC 

AGGATTTCTTTGGACTTGCATTTCCTGGAAGTGTTCTAAAAGAGAAACACCGGAACATGC 

TACAATACCAGCTTCCATCTTCATTATCTTCTCTGGCCAGGATATTCAGCATCCTCTCCC 

AGAGCAAAAAGCGACTCCACATAGAAGACTACTCTGTTTCTCAGACAACACTTGACCAAG 

TATTTGTGAACTTTGCCAAGGACCAAAGTGATGATGACCACTTAAAAGACCTCTCATTAC 

ACAAAAACCAGACAGTAGTGGACGTTGCAGTTCTCACATCTTTTCTACAGG.ATGAGAAAG 

TGAAAGAAAGCTATGTATGAAGAATCCTGTTCATACGGGGTGGCTGAAAGTAAAGAGGAA 

CTAGACTTTCCTTTGCACCATGTGAAGTGTTGTGGAGAAAAGAGCCAGAAGTTGATGTGG 

GAAGAAGTAAACTGGATACTGTACTGATACTATTCAATGCAATGCAATTCAATGCAATGA 

AAACAAAATTCCATTACAGGGGCAGTGCCTTTGTAGCCTATGTCTTGTATGGCTCTCAAG 

TGAAAGACTTGAATTTAGTTTTTTACCTATACCTATGTGAAACTCTATTATGGAACCCAA 

TGGACATATGGGTTTGAACTCACACTTTTTTTTTTTTTTTTGTTCCTGTGTATTCTCATT 

GGGGTTGCAACAATAATTCATCAAGTAATCATGGCCAGCGATTATTGATCAAAATCAAAA 

GGTAATGCACATCCTCATTCACTAAGCCATGCCATGCCCAGGAGACTGGTTTCCCGGTGA 

CACATCCATTGCTGGCAATGAGTGTGCCAGAGTTATTAGTGCCAAGTTTTTCAGAAAGTT 

TGAAGCACCATGGTGTGTCATGCTCACTTTTGTGAAAGCTGCTCTGCTCAGAGTCTATCA 

ACATTGAATATCAGTTGACAGAATGGTGCCATGCGTGGCTAACATCCTGCTTTGATTCCC 

TCTGATAAGCTGTTCTGGTGGCAGTAACATGCAACAAAAATGTGGGTGTCTCCAGGCACG 

GGAAACTTGGTTCCATTGTTATATTGTCCTATGCTTCGAGCCATGGGTCTACAGGGTCAT 

CCTTATGAGACTCTTAAATATACTTAGATCCTGGTAAGAGGCAAAGAATCAACAGCCAAA 

CTGCTGGGGCTGCAACTGCTGAAGCC^GGGCATGGGATTAAAGAGATTGTGCGTTCAAAC 

CTAGGGAAGCCTGTGCCCATTTGTCCTGACTGTCTGCTAACATGGTACACTGCATCTCAA 

GATGTTTATCTGACACAAGTGTATTATTTCTGGCTTTTTGAATTAATCTAGAAAATGAAA 



Fig. 9E 
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fwrc *n putH* mmnw tdlffwtfWM betwwn all wmptti and Gin bank entry AJ0i337fln: j 

! ! [ | : 

; E*o*vtmron Nudtotld** Amino actd j atgutnci dltttrtnct/ccnttJtt ; $EQ to NO: 

i 'change i | * 



III . 




T150C 


*io change 


Puotic sequence: nxnt^arrcTTACTrryuwrrro 


168 




i A152G 


t 




-erred sequence: 




<69 


I I 








C839T 


tno change 


iPitofc sequence: 


ACGAGCTGGCCGAACCCACAA 


170 


I .Correct sequence: 


AGGAGCTCGCTCAACCCACAA 


171 


! I 




33 


C4738T 


fT 14051 


(Public sequence: 


AATCATCCCACCAAACaAAT-- 


172 


| Correct sequence: 


AATGATGCCATCAAACAAA7C- 


173 




! 


35 


C5017T 


IP1588L 




*ubfic sequence: 


GAGGTGGCTCCGATGACCACA 


174 


j Correct sequence: 


G*GGTOGCTCTGATGACCACA 


175 




1 


A3 


G5995A 


IR1914K 




*utrttc sequence: 


TTCCTTAACACAAATACTA7C 


176 


I [Correct sequence: 


TTCCTT AA CAAAAA TACT A TC 


177 




i 


*a 


C6577T 


|P2108L 


Public sequence: 


CGAAGTGTTCCAAAACACAAA 


178 








Correct sequence: 


GCAAGTGTTCTAAAAGAGAAA 


179 


I I 




19 


G6899A 


jnot applicable 


jPubtic sequence: 


ACTAAAGAGGGACTAGACTTT 


180 








Correct sequence: 


AGT AAAGAGGAA CT AGA CTTT 


181 


1 I 




Mutations: 1 j 






SEQ ID NO: 


1 1 


! 


13 


A1B64G 


|Q597R 




wtore common: 


GCCTACTTG CAGGATG TOG . ^ 


182 


| Less common: 


G CCT ACTrcCGGtiATG 7GG - j 


183 


1 1 




u 


oetta CTT 2151-3 


/dettaL 093 


IMore common: 


|CC'l 'CAT I1X". V I " 1 1- - . \ 1j TGAG C j 


184 


1 [Less common: 


CCTCATTCCT/CTTGTGAGCj 


185 






:5 


G 2 385 A 


|V771M 


jMore common: 


G CAGGACT A CGTGGGCTTCA iT 


186 


1 (Less common: 


GCAGGACTA CATGGGCTTCAC 


187 






18 


C2799T 


|R909Stoo 


P 


Wore common: 


AAAAGTCTACCGAGATGGGAT j 188 , 


1 [Less common: 


AAAACTCTACTGAGATGGGAT 


189 




i 


id 


C2860T 


(T9291 




Wore common: 


GGCCAGATCACCTCCn CC ~.'Z 


190 i 


1 [Less common: 


GGCCACATCA 7CTCCTTCCTG 


191 


1 | 






T3346C 


SM1091T 


(More common: 


ACACACCACA TGGA TGAAG Co 


192 


j ILess common: 


IACACACCA CA CGCA TGAAG Cj 


193 


i I 




Irtron 24 


(♦ 1 ) G to C 


[Altered transcript 


IMore common: 


CCTGGAAGAACTAAGTTAAGT 


194 




spSce donor site 


[length 


[Less common: 


CCTGGAAGAA—AAGTTAACT 


195 


1 1 




30 


T4503C 


(C1477R 




More common: 


GCTGrjCTGTGTGTCCCCCAGG 


196 


| 


Less common: 


GCTGCCTGTGCGTC ccccagg 


197 








35 


■ GG 4956-57 to C 


IFramesrwft 




More common: 


TAGCCATTATGGAATTACTG CT 


198 


tat aai628 


Less common: 


7AGCCATTA TCAAT7ACTG CT 


199 








41 


delta AAGATG 5752- 


7|detta(E.D)1893-1894 




More common: 


GATGAAGATGAAGATGTGAGGCjGGA 


200 




Less common: 


GATGAAGA7G / TGAGGCGGGA 


201 






i 1 


48 


C6504T 


|R2l44St0D 




More common: 


AATAGTTGTACGAATAGCAGG 


202 




Less common: 


AATACTTGTATGAATAGCAGG 


203 


! { 




! 


Promoter variants: j 




i 1 


Location 


(Position 


{Position 








SEQ 10 NO: 




,R»lattve to 
IXenon cDNA 


Relativ* to 












JSEQ ID NO: 14 
Containing 
Exon 1 










! 1 


1 




G57C 


I 3216 




More common: 


lACACGCTGGGCCTGCTGGCTG 


204 


! ' 1 


Less common: 


(acacgctg^cgtgctggctg 


205 


1 ■ I 


i 


i 5 . 


(-) 4 ins. G 


| 3158 




More common: 


(CACCAGCCACGGCoTCCCTC 


206 


i : 1 


Less common: 


IGACCAGCCA CGGGCGTCCCTG 


207 


i 1 


1 


! 5' 


A (-) 380 G 


I 7780 




More common: 


fCATTTTC . .AiiAAAAUALiAGG 1 


208 




Less common: 


p^TTTTCTTAGAGAAGAGAGvj i 


209 




* 


! * 


A (-) 479 C 


! "581 




More common: 


(GAAAATTAGTATGTAAGGAAG 


210 


t : i 


Less common: 


IgAAAATTACTCTCTAAGGAAG 


211 


! ■ 1 




1 5* 


A (-) 738 G 


I "422 




More common: 


[CCTCCGC CTGCCAGGTTCAG CGATT 


212 


j 1 t 


Less common: 


CCTCCGCCT3CCGGGTTCAG CGATT 


213 


! 1 


1 


1 5- 


i A(-) 1045G 


I -115 




More common: 


[TATGTGCTGACCATtXX^GCTTGTT 


214 




Less common: 


[TATGTGC7GACCGTGGGAGCTTGTT 


215 


i 




i 5' 


A{-)1113G 


! -047 




More common: 


jGTGACACCCAA CGGAGTAGGG 


216 




Less common: 


Igtgacacccagoggagtaggg 


217 




! 


: 5- 


i (-) 1181 ins. CCCT 


I SS79 




More common: 
[Less common: 


tAGTATCCCT/ T5TTCACGAGAA 


218 
219 
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! Eitxvtmron 




j Antino add 
! change 


! 


i 

jSaqutac* dlfttroaco/nmtMt 


SEQ 10 NO: 


1 1 




5 


GS48A 


>no change 


Wore common: 




220 






1 


ILess common: 


CTCCGTTCCTATATCACAAJJ 


22\ 


I 1 1 




5 


G730A 


B219K 


■More common: 


(GGCCTACCAAOOGAGAAACTj 


222 






i 


[Less common: 


(CCCCTACOUAGGAGAAA^rS 


222 


1 1 1 




irtmn 7 


G (♦) 2383 7 


Wot appbc3bte 


'Allele 1: 


(tttaaaggggctcattao^ 


22* 






I 


(Allele 2: 


(TTTAAACGGCTPGATTAGGA 


225 


ill t 


Imon 7 


G (M3035T 


Not apoucaWe 


lADete i: 


(GAAGAAA1 1 1U 1 m'.U" 


226 






I 


(ADete2: 


pAAGAAA'rrrrrf Ti'i'i'Tow. . 


227 


III 1 


8 


C1010T 


|no cfiange 


|More common: 


PCGGGCATCCCGAGGGAGG^: 


22B 








ILess common: 


|GCGGG CATCCTGACGC^3CCO 


229 



jMore c 



I 



IAGGGAGGGGGGCTGAAGAT ^ 



IAGGGAGGGGGACTGAAGA7 




ILess common: 



T (♦) 24 A 



jLes 
|Moi 



.ess common: 



Itcacactcaagatcttcgc 



[tcacactcaacatcttcg crz 



C(+) 16 T 



jGCAGCCTCACCCCCTCTTC " 



jOCAGCCTCA CTCG CTCTT C 



!AGAAGAGAATATCAGAAAT 



IAGAAGAGAATGTCAGAAA7 



'ntron 17 C (♦) 2000 G 



(GCGCAGTGCCCTGTGTCCTTA 



G CGCAGTG CG CTGTGTCCTTA 



jGATCTAACGTTGTCAT 



{Less common: 



IATCTAACGTGGTCA TTC 



imron 21 G (+) 118 T 



CrrCTGTTAGCACAGAA^ 



"CTTCTGTT ATCACAGAA jAGA 



Intron 21 A (♦) 563 G 



lATTCTAGGGATCATAG C CAT 



XTTCTAGGGGTCATAGCCAT 



G (*)321 T 



TACAGTGGGAGGAACAGCG 



iTACAGTG 7 GA GGAACAG CG 



irnrpn 29 A (.) 624 G 



Not arobcatte 



lATTCCTAAAAAATAGAAATGCA 



[attcctaaaaagtagaaatgca 



tntron 3 1 T (») 30 C 



[Less cc 
lANele 1 



[CSGCCCCTG CCTTATTATTA-CT 




iccgtattatta; 



Intron 33 ' A (♦) 732 G 



Not aroticable 



.TTACTTGAACCCGG 



lTTGCTTGAA cccgg 




intron 33 C (+) 896 T 



jl i ' llil * I Tj AAACAATCACTGrtC 



.TAATCACTGAC 




Intron 34 : C (») 234 T 




C5266G 



T (») ie C {Not jaxwcabie 



ire common: 



'iAAGAAGT^GCTTGTAT 



.ess common: 



jAAGAAGT! 



A (■*•) 1665 G INot aroccabte lAOeie 1 

j lAUele 2: 



iAACTGA7TTGATTGGTATA3CTj 



jAA CTGAT'rTjGTTGGTATAG Cf5~ 



ire common: 



jCAGGGTC CAACCCGGACCTGA 



ess common: 



ICAGGGTCCAATCCGGACCTGA 



Intron 10 ■ (») 14 ins. T ;Not acoccable |Mo7e 



ROCTCAGGGATGGGGACAG 



|Less common: 



IfXXrrCAGGGATTGGGGACAG 



; E*on 16 i G2547A I V825I (More common: 


[CCACTTCSGTCTCCATC 


286 


(Less common: 


IcCACTTCjATCTCCATG 


287 


' ! I I ; 


Polymorphism In ?n ABC1 BAG contia; | | j 


IThis oolvmorphtsm is within approximate* <D of the ABC1 gene 




SEQ ID NO: 


'lill i 


1 A or G not accecaWe (Allele 1 : 


fTTQGGACGCTAAGGCAGGAGAA 


274 


: ! ! |Anete2: [ttcggacgctgaggcaggagaa 


275 
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SEQ ID NO: 14 



Genomic contig conta^Jg ASCI exon 1: 
Underline = putitive promotor element 



acctctt.t.g..tg.t.g..ttcct^^^ 

ctc.ccccttttogcttctcaaatttg.ct»tt....tgt^ 

caacccatgacccttctgcaaggccccctaactcaaggtagtttccct g g - 

gtcaggagctataatttaaggctgtcctagcaaggataccctta^ 
aaktaaactgaggcagtcagattagcttcaggctcaattaagctgatgggtcagc^ 

ctcaatatcccctcccacccccacagcagccacgatctgtctgtc^ 

ggtgtcttggccttcagtaaccttgttaggcttgtccctgaacg^ 
aattagagaacagaccttttccaaagcaagcatgttctgttgggcttag^ 

gt gcatc t ctc,ggagatgaggcacagagtcata^ 

cagagctttggcaccaatgtattttcagttcatatctgatgt g tttgt:cta ttatacctcaattacgaaaa 
gctgtttttgatataagacatctagaacactgtaaacatataacatttttat 9 tcccattactttgg 
agacatccagaagcaacctcatcaagagagatactgaggccgggc^ 

gaggctcaggcaggtagatcacttgaggtcaagagtttgaacgc 99 9 9 aatca 

aaaatacaaaaaagttagctgggcttggtggtgggcacctgtaatcccagctactcc f ^ ^ M 

cttgaacctggcaggcagaggttgcagtgagctgagatcacaccactgc- 

atctaaaaaataaaataaagtaataaaaaagagagatattgatagctgtcgccgg 

tagtaactttttggaagtttgttgaacaaagtggaatacacgcacataca« 

gitttaatgaaatagctgtcatataatcactgtttttgaaagj ;g ga ^-^^^^^"^^^^^^^^^ 
gaactatttggatagaactctgagaaatgcattcagaaca^ 

ccatataagacttgttgaaaaagttatttcttgagaaaccagctct y t tccaag agattttatctact 

ctcagcttctccgtctataagattgcagcaggggtgtagtggoa 

aatacgacagtcaaatggagcatgactttgtggaagcctctcctcttcca gs 

cagatgtcgacacttgtatgatccctgcttggagacttccctcttctggaa^ 

ctgtcacccttcgataggagcccagcactaaagctcatgtgttggcagtgttc - ^ ;* tc tttccat 

cccatttgttactgcacaagcaaacagcttctggtagctgtacagatacatgcact.tc^ 

agacagatttagtgctgtagaagagtagagggcagtcacgggaaggagtt^ 

ggaaaaatcctcctatcttgtctttttagtgtcatcctctctccccttttct^ 

tctcctggaaatgtgcatgtcaagttcaaaagggcacaatgttttggtgagg^ 

ctaactagggtcatcatttcccccttcacagccagcttcctgtga^ 

gtgtgtgtgtgtgtatttcttttgccagcatcactgaatctgt^ 

agtaaaagtaattttataatcccagctgtcatttaagccacccctttgcggg g tttatttttct 

ttgtcc.aaagatgcttcatcagaaaggaataacttccaccccgttactctct^ 

tcgtcaatcctaccaccaccacccactgtttgaacaacccac^ 

gcccc.tg..tg..gg..ctttgcttctgttgttc.cc.ctg..tct^ 

gcactcgataaatatttgttgtggctcatgggcaccttgcagagttaaggc^ 

taatgaatatttatctactattcctcttccaaggcgatcacacaataatcagg« ^ 

tcc.agttatg.cttgtg.ggt.tgtta.ttatg«ta.t.g..ggc^ 

ttaccacagtaagacttcccc^ttacaaaagtatgatgagttttgacaaa^ 

tgctccttttcagtctgtcgtcccctccacccatgaccactggtca« 

cttttccagaatgtcatataaatggaatcatgcagtatgtagttttttgtg |? ttttattta 

tttgggattcatccaggttgtcgcatgtaacagtagcttattcctttttatggct^ 

tatattratttatgaggaggtgtctcactctgtcacccaggctggagtgcggta^ 

ccgcctcccaggttcaagcaattctcctgcctcctgagtagctgggattacaggca^ 

ttLtatttttagtagagatggggtttcaccatgttggccaggctgatctcaa^ 

cctctggctcccaaagtgctaggattacaggcatgagccactgtgcccagcc^ 

gtcttttcgacaactaattgtrtccagtttttggctattctgtataaggcttctata^ 

Iggatgactgggtcatataatagtactgtataacctt gcag^^^ 
ttacaattccacagtgtattgagtcccagtgtctccata^^ 

aatgatatctcattgtggtttcaatttgcatttctctgcagcc y y s ttgcag ttaaaatttccttaaaa 
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acttaoattctactacgttAiggatgtcccaggagtcacctggsaagcAcagtcctttgtgactttcaagcat 

ataatacaagctactgaacaHSagctccctctttggggataatttccccaaWarctaatcaggcttgagaaatgag 

ttaccacaggtccaggactgctgccacccttgaattctgacaccctacttctcctatccgtctcttaattaattaagca 

cacatccccaactgcttacgacaagccaggacccttttgcatactaacgaaaacaccgatgaaggaaacagaaatggtc 

tctactctgactcagaaagtagaaatcctctttcccagccaagtcttcctagggagcacgtaggaagggctctgaaccc 

acatgtcagttccaggaaaggatatcaggaaaggacattgaagaagtggagacctaagtttgagacctaggcattagcc 

aaactaccagtocttgaaaaagtgtcttaggacaagagaactcaccagtgaagtcccagtggtaggagagcgtgcagca 

tattctMgcctgtatacacatctccagggcattgcttagcaggtggggagtggcaagagagcaggctggagtcacaga 

agacagcccacctagaccttggtgagcactggactctatgttcaggtgctgaggacctggcaaaaggttttaagtcggg 

caaaggcatgttcagatatttggtctagctgagtaactttgggtgctctgtgacaaatggttgggagaccagtgaggtg 

ccaattccgatcatctaagagcaggatcagagtggcctattgactgcgatgactgtgaagtgggatcctttccagccag 

taactgcaaatatgtatgagggcagaagtgagtgtactgcatttgaaacattgagaaatctagtacatagtactgtctc 

ttttatatcttttttttttttttttttgattttggtttgtttgttcactaacttgcaaaactgatgtggaaatgtccct 

ctcacttcagttacctcagcagaaggggccgggcattgccaaactctcctcttaggacagaattgctcccagtattgat 

cattqtcttctaagttcagggagcaaattgtgcaggaggccaggtcagtgccaagccgggtgggaggaattggagcagg 

aaacttccctaagtgtacccagcaaagccacggtagaactttctactgtggctctacgctacttcttagcaaccttctc 

ca - at . a - ttcctggaa ; a tccttggagtcagaacctttttcttgaaacccagacactttacttccaagaaaatgctgtc 

caacaaaactcatccttcccttcttctcatgaacgttgtgtagaggtgtgtcttctcttcctttgagcttttccactca 

aga^ttaagacaggtaatattctatatttgggtttggctctgggtactgcaacactaggctattaagatttcatcctta 

ctactttQcccctcctatctttccagaaacccacaatggatttgctagaaataatggaacgtcctgtttggacaggata 

taaccatttctcagctagaggatattgttggaatgaagaaagataaatggggagaagggaactcacattgctttggcac 

ttaaattaagccatgtactgtgttgggaaattatttatattatctcgttgaatccacagtagaacacagttgaacacca 

tacaaactaagtattgtcatccttattttaccatgaggaaattgatgcttagagaccataaagccttggccaggggcac 

at ttaqgaagccggggctaattcatgcctgggctctttctgatagttttccttttttaattgtcccctcctcattgt 

taC c tt agg aat ttcaaaagattcatgtagcttctaaatcaacgaactgattcctggagagcagcttctgtatgagaaa 

aatctaactaattatttatttcagtgtctctggaatgcaagctctgtcctgagccacttagaaaacaatttgggatgac 

aagcatatgtctcacaatgctgctctggttgccagtgctgtgctgccagttgtcatctttgaacaaactgatgcagtgc 

tgacttaactcttcctctttttggagtaagaaactttggaggcctgtgtccttctagaagtttgctgagcaaatggtaa 

ggaaaaaaaataggtcctaaggcttgactatttcagagaatttcttgatttattgcactgtcaatgaatgaattggaat 

== ataa - ta gg Ctgtc ttttcttctcagacactgcaatttcctccaatctcttcacttttctagaagttttaatcca 

agtcctta^tgggtggtagataaaagggtattgttctactagagactgaccttggcatggagatctcatttggactcac 

a g atttc ta gtctagcgcttggttttgtatccatacctcgctactgcattcttagttccttctgctccttgttcctcat 

acccactgtcccaccctacccttgcccctactcctctagaggccacagtgattcactgagccatttcataagcacagct 

aggagaattcatggctaccaagtgccagcagggccgaattttcacctgtgtgtcctcccttccatttttcatcttctgc 

cccctccccaactttaactttaatataactacttgggactattccagcattaaataagggtaactgctggatgggtggc 

tgggatacacagaatatagtatcccttgttcacgagaagaccttcttgccctagcatggcaaacagtcctccaaggagg 

cacctctgacaccca^cggagtaggggggcggtgtgttcaggtgcaggtggaacaaggccagaagtgtgcatatgtgct 

gaccatgggagcttgtttgtcggtttcacagttgatgccctgagcctgccatagcagacttgtttctccatgggatgct 

gttttctttccagagacacagcgctagggttgtcctcattacctgagagccaggtgtcggtagcattttcttggtgtt^ 

actcacactcatctaaggcacgttgtggttttccagattaggaaactgctttattgatggtgctttt.ttttttttttt 

tgagacagagtctcgctctgtcgccatgctggagtgtagtggcacaatcttggctcactgcacctccgcctgccaggtt 

cagcgattctcctgcctcagcctcccaagtagctgggactacaggtgcctgccaccatgcccagctaatttttgtattt 

ttagtagagacggggtttcaccgtattggctaggatggtctcgatttcttgacctcgtgatccgcctgcctcggcctcc 

caaagtgc?gggattataggcttgagccaccacgcctggccgatggtgctttttatcatttgaaggactcagttataia 

a^ccac^gaaaattagtatgtaaggaagttcagggaatagtataagtcactccagg^ 

Iactgac?ttgtatgtaaggggaggcattttcttagaaaagagaggtaggtctctgggattccagtatgccatttccat 
cctclatgtttttggccacctgagagaggtctattttcagaaatgcattcttcattcccagatgataacatctatagaa 
ctaaaatgattaggaccataacacgtagctcctagcctgctgtcggaacacctcccgagtccctct.tgtgggtgaacc 
cagaagctgggagctggtgactcatgatccattgagaagcagtcatgatgcagagctgtgtgttggaggtctcagctga 
aaLqctqqattagcagtcctcattggtgtatggctttgcagcaataactgatggctgtttcccctcctgctttatctt 

tcaqttaatqaccagccacqccGTCCCTGCTGTGAGCT^ 

GTGCTGGCTGAGGGAACATGGCTTGTTGGCCTCAGCTGAGGTTGCTGCTGTGGAAGAACCTCACTTTCAGAAGAAGACA 
AACAataagcttggatttttcagcagcggggggttctctcattttttctttgtggttttgagttgcggattggaggagg 
gaggaagggaaggaagctgcgttggttttcacacagggattgatggaatctggctcttatggacacagaactgtgtggt 
Lggatatggcatgtggcttatcatagagggcagatttgcagccaggtagaaatagtagctttggtttgtgctactgcc 
caggcatgagttctgatccctaggacctggctccgaatcgcccctgagcaccccactttttccttttgctgcagccctg 
ggaccacctggctctccaaaagcccctaatgggcccctgtatttctggaagctgtgggtgaagtgagttagtggcccca 
ctcttagagatcaatactccccatcttggtgtcaatctggattctttccttcaggcctggaggaatataataactgaga 
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cttgttttatttctgcacaActaagccattcacttcccagatgggccA 

tct^aatgcccaggtgaa^actcttccacagagggatgtgagggctgtWacagagtgaactccctgaaac^ 
cacqtcaactccttgtctctctatctctgaacacccttccttagagatcccatctctaggatccatttctctgtagtta 

titled 

latgtagc^taacatltctgtLtcaLatgatcatctttctgagattcaaagggcrataagggactttgg^ 

ca^tcfottttcctLactaga^ 
ct.«.t«ccttttt t .ttatag t gtt.ct t aaat«ttaggaagtt»a. 

tatacaactatatgacccatacatatttacaaattaagtgcagccaaaattgcaaaatcaataccattcaaattaatac 
cttaaatgtgctgaggcagctgttgttcaactgaaaccaaattataagttgcatggcagtaaatgctatcatgctgatc 

a^t^^ag^^^ 

^tgaLicacc?gttccatcctcatgagtttgctacaattatactggtgccaacacaatcataaacacaaatataaac 
ttg^ctttLaa^ttgtg^ 

ttagltaactcttgaaatgaaaacaaagtgtttaaaatcctcttagagaacttaaatataatccctcagcaatatgtat 

otgagacaacagggactggaatctgtggatcctatctgttttaataataattgtaaagtataatagataata^ 

tcctttt^aicccccgcaatgtactgttatttccacatgttgtagctggggaacgtgctactcagagaggttaagtaac 

tg ctcagitccacaccactaacaaggagcacaggtagggttcaaatccagataacctgactttggag^ 
aaltcaatgtacctaatcgcttttcagtggtgtcattattttgcctattctccatcrgagaatattgaagtttctgact 

Stcct^gctacagtgtgLccagggctcctgcccttcttatcctggtagaggccgcccacttgctgggaaattgtc 
ctatggctctggggtagtctagtctgaactcttatttt 
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SEQ ID NO: 15 



# 




Genomic contig contairmig ABC1 exon 2: 

c<-tttttttttttttttttttttttttttttgaggtgaagtctcactctgttgcccaggctggagtgcaatggagcgatc 

t-oactcaccccaacctctgtctcctgggttcaaacagttctcctgcctcagcctcccgagtagctgggattacaggctc 

ccaccaccatccccagctatttttttgtattttcagtagagatggggtttcacccttttgaccaggctggtcttgaactc 

c-aacctcatcatcaacccacctcagcctcccaaagtgctgggattacaggtgtgacccaccacgcccggcctcataagt 

actttctaaatttatttacagtcatgccatttaaaaggaaagttgtattcctgtctttgttaatatttataagtgatttt 

attcagctacaagcttgcaatggcatataattttgtattctgcttttttcacttaatattacatggctaatgatttctgt 

ctttcataaacattattctgatgatggcatgatatattgttgagtacatgtaccataattgaatcatttccctattgcta 

tccaattaaattgtttccaatattttgcaattataatgtttcaatgaatgaataactttatgcatatagctttttgatat 

c : taagttcactttcctaggatgaatttccaggaatagtaattgggcaaatgggataaacatgactcttgaatacgtatt 

cttaacattgctttcccaaagggctcaactgatttatatttccgtgttcattatcttttaaaccagctcatttactcacc 

aaacatttttaaagccattatcatgtggtaggcttagtaagaagaaagtgaccctaagggagaagcttatatataaatag 

catccctagtccaccaaatgctgatacagacacaaagcacccggggaaattgagatgagggagtcctggctcagctggga 

oaaaagttcattttcatagagtcatggttttgttctttggcagaaagaaaattgctttcttccccacccccacccccagc 

tttattgagatataattaacaaataaaaattgtatatctttaagatatgcaatgtgatatatatgtatatctcaacttaa 

aaaataaactacagaataaaaaggtgtttgctattaaaaaaaaagaaaaggctgaatgtcattcccaagcttggaaattt 

aaatatattgcctctttaagattatttacagaaatattagcaagaccagccccatctttggtcttgagtactccactgtc 

aacatgctttcttccacagaaagatccatttgcctttatttttcattctgttgtgccgtctatgcaaactattcttgata 

cttttataqtaacagtQtttttttgttccatgagataaatttatacatgctcattgtggaaaatttagaaaagacaggaa 

agtattaaaaacatcmcytttttttttttttttttttttttttttttamgcagacagagtcttgctctgtcgcccaggcc 

caagtgcagtogcgtgatctcagctcacagcaacctccgcttcccaggtttaagtgattctcctgcctcagcctcccaag 

taoctgagagtacaggcatgcaccaccacgcccggctaattttgtatttttagtagagatggggtttcaccatgttggcc 

aaactgqtctcaaactcctgacctcaggtgatccgcctgccttggcctcgcaaagttctgggattataggcaggagccac 

cicgccagccacacctacgttcttatcatcctagtacatccactgtcattatcttgctgtatttccttctgcccagtctc 

actctgatcatgcagtaacgtaatcatgcagtgatctcggctcactgcaacctaggccttctgggttcgagtgattctcc 

tgccttagcctcctggcttcaagtgattctcttgccttggcctcccaagtagctgggattacaggcatacacccccatgc 

ccatctaatttttgtatttttagtagacacagcgtttcactaaaattttgtatttttagtagagatggggtttcaccatg 

ttagccaagctggtctccaactcctgacctcaggtgatccgcctgccttggcctcacaaagtgattacaggcatgagcca 

ctacatccatcgccaaaaagattttttaaaagagtttaatgtagaaccatatcaaaggtctttggaaataaaaaacagtt 

ttttaaaaatatcagaaataaaacaacaaataaataaataaataaaaacacccaaaacaatctgaagcacgagcacctag 

caaaaaagttcaattatgatctattcatagagtggaatatcaagtagacattacaggacatgttttaagattatatttta 

tgtcataggaaatgctctcccagtatgatgttaaatgaaaaaacagaatacaaaagtatatatgctgcatagtctcaata 

ttatagagaaaaaatattatttatgtatgcatgaaaaaagacaaaagatgttaacagagatccattgttacttcagttta 

ctaggqattgtctctgagaggtaggattaaggtgatttatatttacctttttaaacttttctgtatttttttattttcaa 

attttccataaaaatataaacacttgaagatcaagaaaaaatttctgctttggctcagtgcagtcgtcacgcctgtaatc 

ccagcactttgagagccctacgggagaggatcacttgaacccaagagtttgacgttccagtgagctatgatctccggatc 

gtaccacctggacgatagaccaagaccctgtctcaaaaaaaaaaatctttgctttttttttttgtttgtttttgagacgg 

aatctccctctgttgccccaactggagtacagtggcacaatctcagctcaccgcaacctctgcctcctgggttcaagcga 

ttctcttgcctcagcctcccaagtacctgggattccatgcacccaccactatgcccagctacttttttgtattttcagta 

gagacaqggtttcaccatgttggccaggctggtctcgaattcctgacctcagctgatccaccggccttggcctcccaaag 

tqctggqattacaggcatgaqccactgtgcccagcccaatcttttgctttttttaaaaaaagaagacaaaaagggatttt 

ataccaqtattatcttggctgtgtgactctgaagccacagttgtaagttataattactctgaaacacaaggccctgtgac 

tctttt ; gctctttggtg tttatcttgattacaacgttggaatatagaaatgaaaggaatgggagaggtgatagacttc 

aqgcagtgtaactagttgtctqaacactactggctcaattatattgtgtctagtgatttccatcttgtccgtctgctaat 

ttatcqcctggtaactcactqaggcagggttttcctttggagaaacctcattgttttaaccagtgtatcatgcttgttta 

aaaqttcaatgatctttttaactcatcggagaagatgatgaccagacctggacagatggggaaggactttgcactctctc 

tttacaatcctgagtgcacacaggtcaatatggaactatgtgtgaattttcattgtctttgagagccctcttctctgccc 

catagaqaqcagctttgtqtqcaattagaggagcaagggttgtgtgtatttagcacagcaggttggcctggtcctctcct 

ctcaacatagtcaccacatacctggcactatgctaaggctgggaatgcagacagatgggtgcctgctttcagagtgctca 

at g t g Ct g a gg aa gccaacaacagaaacagatgatttcaggagctccaggaaaatgctacaggaggagtgtgcctgggtt 

actggaqtagcacaggagqaoggcttctagctcaggctgagattttagtaaaggaaattatgccacgatgaatcctgaag 

aatgaatagaagtgaaccaqataaagcacgataggaagcatcttcccttacctaagggaagacacagaggtatatggaat 

qqtatqttaaaaggttggaactccaaacagttctgttaaagcttagagagtggtgggagagactggagaagttgattaat 

tagtaaatgaagttgtctqtcgatttcccagatcccagtggcattggatatccatattatttttaaatttacagtgttct 

atcttatttc ccac t caqTGTC AGCTGCTGCTGGAAGTGGCCTGGCCTCTATTTATCTTCCTGATCCTGATCTCTGTTCG 

GCTGAGCTACCCACCCTATGAACAACATGAATgtaagtaactgtggatgttgcctgagactcaccaatggcagggaaaat 
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ccaggcaattaacgtggcct^fctggacttttccaaagatgctgtctttggjftcatcacacatgctttggatcagaa 

aacctaaacttctaatttcttgataaggcatgaactcaggagactgttttcagtcctagtgaatggtgataattgtaatt 
ataacactagacaacatctcttttacacattttaaatcatgaaaatagaataaccttactgataattttagaaagtggtg 
attaaaagcacatttaagataatgccttaacacctagtcttttccatatgcatgatctcttaatcacacattgcaaatca 

tggaacacagaatttt 
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SEQ ID NO: 16 



Genomic contig ccntlWng ABC1 exon 3: 
atcttacaatcacagtctttctcttagggctgggctcagtgggtggattga^ 

-, a r a tttacctaqctaggaaatgtagctgggacttcagtttcactcccctagtg a .ttttcctaccactaagcagccca 
-atatt-cttcacctggtcccatctttctcacaatatatagcaacagttattcacc.gctgattccccaacgca 

aaaccaccctcgccaacacggtggaacctcgtctctactaaaaatacaaaaattagccaggcgcgg J« * * 

tatgcaatttatatgcctgtgagataattctgttttctcttccgg a " c aaac tcagttttttcatcta 

= _ a ^ r ^^ aaartttat ttaagcattatgccaagcaccactgaagtataagccccaauyyv.a ^ 

atcaaogtcttaasa.ctcccctqggtcctgagagcccattatatcacctactt^-ttcctg * » 

ctgaaataccttcaccat y y a - tacataaatctccct gaatgaagagcagctgacttag 
tgaaacgggagaatcttttggtcctttgagtacccggttgyy 

agtccccgcagagggtggccacagtgatcagatcttatcacatccttgc gg y * c cccatttg 

atagaaaagaaagaaagaccctatattgaaagc^ 

ctg g gcaacagc, g agtaagtgct 9g ggt.gatt=actcc=ac,gtgcctggaaaatc« 

,I^aS«,tca^a"= ."ga" I t.^c^gaittggctaaagtcac.gctt age 

agl^allg^^ 

aacaacaataataacaacaaaacccccgaagcttcacagatg^catca^ 
tgaggagctttgtagctggcagaggaggtgaaactgacaaatgtttggcaga^^^ 

SaS 

caggctttcgccatgttggccagggtggtcttgaactcctgacctcaggtg^ 
gggattacaggcgcgagccactgtgcccagccc^ 

taggccatccccaagtcccc.c.atctc.gaoagctgaggct g . . 

Sgcfcaggfgctgrcac^ 



Fig. 12 
Page 6 of 30 



tgtcttctctccatcacctJfctctctcacctctgtcactgccccatcagaftaatgtctgcaggtctttctcccct 

caqtgtaagkccctgaccaaagcaggatgctgccccttccctttgtattccttgctccttgcttcagtgcctgt 

Stallgacgatggg^gtggctcatgacaatcctgaggaagctgcagctgcggcacgcagggccacactgtcatgttc 
atggaccctagactggctttgtagcctccatgggccccttccatacac 
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SEQ ID NO: 17 




Genomic contig containing ABC1 exon 4 : 

tcatqactgccattggtacaaagatgaatataatccagaccagattcatgattattcatacatttttagtgtattaactt 

ttaa?tct g c"ttKaataaa?taLacattctaatatgcccttaagagtatcccagcccaggccactgagc^ 
coJtcataqataagtttacccctggoggcatgtgtgtgcatgcatgtgtgtgcacatgcatgatgagccgggcctt^ 

f^o^gc ggg^tgg^ 

II^CTgSaA^^ 

rr^rtaatcttctctqoaaagacagaagaaaagtccccagggaagaatactacagaCCcggccL^yyyci *^ + Jzzt„ 
tqcatataaoagcaattacagttgtaagttgatatggataagtgaaagttaagcacttctcccMaaaag a s 



gccagtaatggcatgt 
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^7 ^ 

SEQIDNO:18 



q ABC1 exon 5 : 



Genomic ccntig conta^pPhg ABC1 exon 5: 

agctctccaaccgattctgatgcatacttaagtttgagaaccattgcctgttttgcattaaacaggagattagtctctgc 
agcttgtggaaataaagctttaaatctctccaattttagctctgtgaaaaggcagtcgggagacaggaatgaacggacta 

ctaccacaaacctcagctggggtgggtgagatcatttagaagagaaagaccgggcatggtggctcacgcctgtactgtca 
ccactttagcacgccaaagcaggttggatcacaaggtcaggagtttgagaccagcctgcctatcatggtgaaaccctgtc 
tgcaccaaacacaaaaaaaaaaaaatttgccagtcatggcgatgcacacctgcaatcccagctactcgggaggctgaggc 
aggagaatctcttgaacccgggaggcgggggttgcagtgagctgagattccaccattgcactccaacctaggtgacaggg 
tgaaactccccctcaaaataaaaaaaaaaaaagaaaaggaaaggctgtgtgtgtgtgtatgtgtgtgtgtgtgtgtgtgt 
atgtgtQtaacagcaecatcacactgtttgagttgaggagcacatgctgagtgtggctcaacatgttaccagaaagcaat 
attttcatgcctctcctgatatggcgatgctcccctatctcattcctgtgtgtgtttagccaggcaactgttgatcatca 
atattataataacgtttctccactgtcccattgtacccactttttttttttttttgagttacttactaaataaaaataaa 
acactatttc C caa t ac ACTTG AAGCTTCAAGATTTCCTGGTGGACAATGAAACCTTCTCTGGGTTCCTGTATCACAACC 
TCTCTCTCCCAAAGTCTACTGTGGACAAGATGCTGAGGGCTGATGTCATTCTCCACAAGgtaagctgatgcctCcagctt 
cctcaatagccctgatcgcaattacgttgtgcagctactggaaagaaatgaataaacccttgtccttgtaatggtggtga 
aggggaaggacgtagtttgaatacaacttcacttaattttacttccctattcaggcaggaattgccaaaccatccaggag 
tagaatatgcaacctgacgtcatgggccagctggttaaaataaaattcatttctggcttatcacttggcatttgtgatga 
tttcctcctacaagggatacattttaagttgagttaaacttaaaaaacattcacagttctgaggcaataaccgtggttaa 
aggttattaatctggaogagctctatctaaaaaattgaggacaggagactttagacaagggtgtatttggagacttttaa 
qaattttataaaataaaagctggacgcagtggcactgagtcgagaactgttgcttgctttgcattaaataggagatcagt 
ccctgcagcttgtgggaataaagctttaaatctctccaattttagctctgtgagatggcactggggaaacagaaatgaac 
agactaatgtcacaaaactcaggtgggatggacgagatcacttcaaaggtctgtaatcccacgtctataatcccagcact 
ttgggaagccaaggcaagaaaatcacttgaggtcaggagttcgagaccatcctggccaacaatgcaaagcctgtctctac 
taaaaatataaaaattagctcagcgtggtggcatgctcctgtagtcccagctactcgtgaggctgagacaggagaatcgt 
ttaaacctacaaggcaaaggttacagtgagccaatatcacgccattgcactccagcctggctgacagagtgagactccat 
ctcaaaaaaaaaaaaaaaaaaagaattttataaaatcaggaaataatattagtgtttatgttgaattttaactttagaat 
catagaaaacttcctctggcatcattattagacagctcttgtgcagtgggtagcaccagacccagcttgcatggttattg 
atttttcagagacactttttgagcttattctctggcagaaaggggaactgcttcctcccctatctcgtgtctgcatacta 
gcttgtctttacaagaagcagaagtagtggaaatgtttattcttgaaaataagctttttgcttcacatgatctagaattt 

ttaaaattagaaaaatgtgcttactgcg 
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SEQIDN0:19 ^ ^ 

Genomic contig containing ABC1 exon 6: 

agtaaaa t ggagaa tt ccaaa tt c t gaaa tt g tt aga^ 

atagcataaatgctttctccccatatttcagcccagtcctacttaaag^ 

ttcatctaataaaagtggttccaggaattcagactctggattcctgtttgcc^ 

gaattgcactntggatttttctttgcaagagggacaagagtgtgggagatactgag.taatgc^ 

acctgttttaagatcttcaaagctgtattgatatgaagt^ 

tcctcttgtgcttgtctctctttgcatgaaatgcttc^ 
GCAATGGATCAAAATCAGAAGAGATGATTCAACTTGGTGACCAAGAAGTTT^T 

CTGGCTGCAGCAGAGCGAGTACTTCGTTCCAACATGGACATCCTGAAGCCAATCCTGgtgagtagact 

-acttcaagcactaatgctttcggaatgtgaggcttttccttggacagcatgac ; ^^^^f.^r^cc'c 
gctgggagtttgtgatataatttagttcagtggtattctaagtgttctta^ 

aaagggtgaatgggaagaataagctgggtgtggctgagtttaagccaaaagttttc g 9 J taaaaaaaaa 
cctgctttttca t gttttt.ctatt«taat»ct»agc«ag.gctcatttg^ 
aagtcttgaaaccattgatgggaagatggatatctatttatgtttaaaaacccatca s 
acagttagaaggccctggaattagatgagaccacactatttagcttacttagtaataacattg 



Fig. 12 
Page 10 of 30 




SEQ ID NO: 20 

Genomic excn contain^^ ABC1 exon 7 and 8: 
ccatttcaca.atgctc.gtaaa.g..a^^ 

caggatctctccaccttgtggtggggagtaattatacaattagagacagca^ 
cg^octctaactctctgcctagcagaggaaggacatttcaatagaagaaaaag^ 

aa-aaa-at-atctttttaaaaagttgaaaaccctgtttgcagacaaaagccctccagttttggcagtaaacccccacg 

caca g ;itcicgggggagagtgagtga C aagaatcctaacaatcttatttccattsagt« 

actaccacctttttaagtttttcttaaatttaggttatgtggatctggcgtttcttgttttgtcctggg 9 9 
tttqctatoctqtcttcaacatctgtcatcttgtaggcctaacggtaaacacaaaaacactttacctcctatagctccca 

attfaqa^^ 

agttataaactgaacccaaagagagaaagtagaaacaaaacacctcacctgtttttgct^ 
gg^.c.atc.tgaacacctctgcgtatcacagaggccta^ 

aqgactctqaatgtgcgagtcctgggactctggtgaagaacccgttccagaagagatga^ 

atagaacc^.talgc^ggttttcttagaaatgcacattgaggattatgcttggatat^ 
atcccttctccatttggaattctctttgaaagaaaacatcccaggc-gctatt^^^ 

tctaqacattttcttatgtaqtctacattataatttcacagcagtctctgatatgacaaatgtcaaaatagcccaac 

g.t.cttttttcctgcttgacaaataacagtgaagaaactgatctcacgtct^^ 
Lcccaacttgaggctcctcagctatagcaattctgacttcacagtctgtaaat^ 
tgctttctqccctaatttatcttttccctgttctaatgaattattgtcctatatc^ 
cagcaatt...t.t.tg..t t ggt.c.t.t...g.tttg.c^ 

ccagtgttagaaacagtgctgacttgaacagagtgacagaattccatctttccctatttttga^ 

ttttcttcctttcttgtgagccgtcattaacttgtttctcaaagccattcccgtattacccatcttgc g 9 9 9 
atttgacaatttgcggtcagacttgtattggacacatccccccagcccacatgagatccttttaatctatt^ 

^CCCAC^ t ..gtr g t g tc t ttcc, g t.cc, ? 9..9^.t=.« 

9«g.g==.ggg9gc.gtg=tc.c...c.«.c.g«ttt.^ 

l?tagctgaclttgacatgccttgcattgctctgcagatcccctcgcagccctctgt« 
gaccatctgcctctttcaacagaacacctccagatccctttgat^ 

agataaatgggagaagatcaataaatgcacttgtttgtccagtcagcgtgtggaaagttgataattttgacc g 
accctgaaallalaalaaaaagggagtgaatgtcttctgagaagctgcctaggttcagacagtg^ 
atgctLacHgacaaaccrgagtgggtctcatcatgtccattttgcagatggcaccaaggct^ 
ttttccaatcacccaatgacctaattgacaaaactggcattcaaacccagaactgttggattccaaagcccgtg g a 

c«gc"cgt£.^ 
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taaaaattaac.gg.aatgag^ttg.ggaat.agatgaatgaaagctg^^ 

c^qqacaq^caqgcaccatctcagatgcccacccagcaccgaccagctgcctggcattgctaggtgttgaggactcagc 

acaggaccaatatatgcagtgaagaaaaagcagggtaaggggcatagagcatgagaaggtg^^ 
-aaaaaaactctctctaaggtgacaattggacctgaaggagatgatagcatgtctgtggtgagggaaggaaactccgaa 

ctoqtccogccaggagacgagctcagagcaggaggaggtgagtgccatacaggcctsgcaagactttgg^ 
ccgaga^gaa^agcggagggcttgagggagggga^ 

attcat-cactcaacccatgatgttcaaataccaccatcatccgtgggctaaaggatgaagagccatccctccctgagag 

;cagg«a«c"«c. q .LaIgtttgg»gtgtg»gctg.gg 
^?gaca«a.atc..t.gtttggaat.act^ 

agaartttk^.tttttcattggggagtggtgggttggtggtgaggctgcctgtggaaagagaag^^ 
ctgttatttaaaaatctctagggctgttccaataagcaacaaaaggcaaaatggcctggttctctgtccccttt^ 
ctatqcctcatacaggttatgaaaagaaaaagttgggaaaagctgtccacctcacctaattgtgttcttgtggagtgtgc 
taq^ccccc^ct^oagLaaaLatccLgtggcctctgacccacctctggagagcctagttcccttctggaggca 

atatgcagctttccagcctgggtgcagggcctcctggcccttcccctcccctctg^ 
cggtg^aLcacgcagtgacatttccaggaatacagggatttat 

acLLtaaatatttcataatagcattggggctgagaactccacaaagtgccggaatacat^ 
ctacctQqqtcatt gacgcctgttgagtggcagtcacagacactgcctagcgtttctgactcacgctgttgggactgttc 

aaaaaacaqtatccagaccatggtataagcatctactgccccccagggttaccaaaaccaagccaagttgtgtctcagcg 
qqctSttgcag^tgcttggctcactgcaacctctgcctcccgggttcaagc 

«"ttS^.Sgt.cLtttctcccaaggcgg.agagggctgttcaatttct.cac^ 

aatqactcaqttatcaaggatgagagcagttcctgataggctcaaccacaatgagatgtagctgttcagagaaagcattc 

WtHfetalHa'ctSgl^ 

caaaftttagtgag^a^ 

GCTCCTCCACCCAAATCTACCAGGCTGTGTCTCGTATTGTCTGCGGGCATCCCGAG 

ctcSSggS^gacaacaactacaaagccctct^ 

cIlCTCTACAAqtgagtgtccatgcagaccccagccctgtccccaaccccatccctcccttagttctggccttggcctgt 
tq^atga^tgattgacagccaL^ 

^^nacaqaaaqacaLLctgcaagatctcacttatacatggaatatatgtaaggtagaaagtgtcagtttcacatga 
tgaa'tfag?^ 

ftcfaaaaagctagaaaagcatttttaaaaaggatgatgtactggtcttaatattaccattgaga^ 

cataaaaagLataacagtaatgataatagcaacaacaacaacaacaaagaactaacatt^ 
ctqtqcattctgtttaagttatctcattttaccctcatcataacctgcagggaagattctttaaccccacatttcatagg 

ctcaqagaggt?Lgt^ 

ra"tg?gcLtctLgataactgttagtggtggcgtatgtgttctcacactcagacatttgatctgccc^ 
attcttaactqcaaggcaatattaaagaaccctgtgtctccatatccactccccacacttaagcacttttgtgggcccgt 

qtqccqtltqcctcgLgcaacagggatccaatgtcacagttttaggcagtggcatccttttccttgaaaacttg^ 
ggg^ftftc^ 

la^accttttcttctctggagtaaagcactccagacattcgcaagttgctttacaagccttaaaaggatggtattgtag 
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a^^rctcctctcccccagcttgcaagttgacc^^c 



ccaactttaattaaatccca^fcctcctctcccccagcttgcaagttgacc^gcaagccttcatttccatgacagac 
ctaattgtgagggcatcctca 
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SEQ ID NO: 21 

Genomic contig contaKg ABC1 exons 9 through 22: 

accgtattaacaaggatagtctcgatctcctgacctcgtgatccgcctgtatcggcctcccaaagtgctgggattacagg 

c.cgL«gctaattttgtatttttagtagagacagggtttctccatgttggtcaggctggtctcgaactcccaacctca 

Ltlgtccocccgccttcgcctcccaaagtgctgggattgcaggcatgagccactgcgcccagccc^ 
ticttoaaaactgaggtctgaattcagccttctggttgcccctcaagagtcagtttaaatgttggtcatgttagttgtca 

c^gaaaacaatag^acgctggcatgagagtgtgaat^ 

caactcaatcctqaqttatccgtcattgacgttataataagctctgattatttatcaagcatcattctttatagatatct 
oSUlSagSStatt^^^ 

«otgS««SSgtctg.tgc.g.ILg.gctgggcc.gctcccc.gtcgtgggt.t.g 

ccat^tcttggggatgcggaggactggcacagggctgctgtgatcgggtatctt^^ 

cSGTcSGgtglgtotccctcccatt 

ogtgtaagtlalgtg^aattctttcagtttatctagctgggggaatgtagtgagcatagctaaagtcac^ 
cfclccllalg^clg^ 

ttctgcaLacttagtgagggctggtgtttggaagtggagttgagtaattgcagta^ 

ctctcaaccaaccacaacatctccctgtgtcttggtaggttttggaaagaagtgtgggagcaaaagcatgatgccacacg 
SgctSa^cLcttgaaagggataagtg^ 

•Stgtctccltlgcctgagcctgagtgctgttaatcacatcttcctgccttgggctgagttagagaa^ 

tcctqtttccatggtgagggacacctcttccttttgtctctgctccccttaagaagcaggtgaggattttgccaggtttc 

ttgtfttqaTcctL^ 

gg!ctattccctgatccgctgggaggcaggttactgaggaagtccctttaaaaa« 

tLacaatgatttgtatggattcacactgactaatatagctcatgccattaaagtggggtctcttctctaaaggagggtt 
."J«?cSg«Icgta1«ccta.gtgtggtt t c.g.cctgttcttcctggt 

^att^aactttttctqtttatctggctctcagaggattataggaggccctstgaagtgactcagtgaattttgacttgtg 

aatc = aqqact g gaaagaaaa acatgggcatgccttggagggacttgtgtgtcaagctgaggacctttactttaagctct 
a^wSggHaggggagatatagaL^ 

clcccaggctgaaatgcagtaacatgatcttggctcaccacagcctccgcctcctgggttcaagcaattctcctgtctca 

qcctccaqaq?^ 

catgScfccg^g^ 

tataacctqqcatctcctacacgaggtgatggctgaggcttctgcttctgctggggtagctctgatctttctgctttctc 

tqqclctq?ctacccatktccctcLccca« 
gafttgcfctct^ 

tcttaqqtcLctgcccctcacqagcaccccagagaggccacgtgctcagtgatctcagtgggcgcatctttct^ 
cctattctttttqqccatgttcttcagaaaccatactgggcagggccgacttcaccctaaaggctgcgtctctt^ 

Stttqtttqt^ccaSaa^gtggcttcagaattgctaaccctagcctctg^ 
gLaat?taaagaaccattttaaaatatgctatcctgcgtacctccattccacc«^ 

Itaattttaaaqaaqtcaccatatgagagaaaatgttattgctatattgttattgtgagaaattggaaatagactaaatg 
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aaactccaattcqgtagaaccliTgcttcatcttccctgtcgaagctgtgaca^ttgcaaatgcctctcctttttgc 
tcagtttoca«^ctItttttccigcagcacatctgtgcaggcctctgcctcgg 

c?qgattcatctg?cc?tctctttcgtgttgacccatgtgaggaaccaactggcaacogaacaaga aa tgg^ 
;cc?ttccatca?gacctgtacatcctgcaattgcaaaagattgtactttagttggtttaaccagcagcattatttttct 

aaactalcca"aagayaattaggttttatgtiggatcaacagactgggtc^ 
Jggggacc^qfaggtg^ 

c^qacact^aLLtctgaacttccattttctcatgtataaaatgggaaatattaaaggatactcactgggctggtg 
^ tgtcTctctaaLc^ 

; aaC atcacaaqactctatctctatgaaaaaattaaaaattagccaggtgtggtggtgtgcacctgtagtcttagct:act 

togtagcltaal^ 
ccc^ 

gg1Sg"t£aI?c1^ 
c?CGS?cA?GGSgtoa^ 

;Lcaaaaqqcacttaataaatgttagtt g agtccttgaatgagtaaataaactctagctttagtaaattaactctagct 
tattctatalaggct^agagaa^ 

^^"^tlSaatttggtagaaatWcaacaacaacaaaaaaactcaacttggtgtcatgattttggtgaaattg 
qtacatqac^tqct^ 

lattcclqqaa?tttlgtllcaggcacctILatcccagctactcgggaggc^ 
aggcacag^tgca^^ 

afaaaaglLcLaaatagaaaaaggggcttggtaagggtagtagggttttgg^ 
TTGAGGA^TGCGGTACGTCTGGG^ 

ggca1?g1£aIg^ 

t^o^tatccaqtttatactgtgccaqatgggqgtgtatatatgtgtgtgcatgtgcatgcatgtgtgaatgat 
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:t t 9 t= aga =aat 9 a 9 ttgtifctt g ttttggttttta g tac t t ta acat a ^a=ctttagtttaagtatcgctcac 

caacctcactcqctcttccctgccaggaaactccgaaatagctcaacacgggctaagggaggagaagaagaaaaaaaatc 
Caa9CC !! t !!!!!!!!!!!!!^^ aai -^ ; , af - C a a a t aacaactaagtaqgatgaga g tgcagggttcatgctttcca 



aataaccacatgctcaactgtgccatgctgtctcattggtagcgg^^-.yy.^c,^^^^---- 
aatatattqcatqqcaattcttcctaagtttctaagaacaataatcagaaggatatatattgttgcaggttagactgccc 

ggaagcagfc^ 

aLttaqgcagagggaagagttgaactgtgatatagggccaaccccctggggcactctagagaatatgcagcttgttgga 
c?Jqt?StcIJc«qctgLacatccagccctttgtgctcccccaaggcctccc t cctgacaccacctacctcagccct 

ccagaqttgctgatgcctgaggccgtctactgacagctgg g caacaaggcttccctgaatggggactctggg« 
ttt^tatctaaaccatacattaatatatttatacccgaattttctttctctgcaagcatttcatataaagacacatcag 

g aaf^ataaatgSctgaag^ 

Lataqttcctactgattgccaaggactgtttaaacacatcacatgggcttcttcttctatcctcactaacc^ 

agacaaggaaatgaggctcaggaaggtcaaggactttattgaggttccacagtaggata^ 

cctccctLtgctctgttatctaactgcaaggggaaggtcagtggcagaggtagtggtcccatggttggtgc^ 

tgctctoaoacaactgcatgctggtgggtcctccagacatgtacccatcagccggagataggctcaaaatat^^ 

gtttgqatqattgtgggaatgcagaatccatggtgatcaagagggaaagtcaagttg^^ 

aqacaqaaaaqttacqtgggatattatctcccacagctcttctgtggtgccaccagtcatagtccttatataaggagaaa 
cSqttqaaa^taccta^ 



TCTTCTCCAGAGCCAACCTGGCAGCAGCCTGTGGGGGCATCATCTACTTC ACGCTGTACCTGCCCTACGTCU lbumjito 

gcSggcag^cS^ 

ttqaccttcctttggagtccctgaataaaagcagcaagttgagaacagaagatgattgtcttttccaatgggacatgaac 

tacttqaqtaatqttttctgaactaagcacaactgaggagcaggtgcctcatcccacaaattcctgacttggacacttcc 
tSc^cqtacagagc^^ 

caqqcaccLtgatcctgagccatccttggctgagcacggagcctcagaagactgtgggtatgcgcatgtgtgcggggg 



TTTTGGGTTTGGCTGTGAGTACTTTG^ 

ctSggSa^^^ 

M-i-otactaqaatctctqcactgcatgggcttccctgcgaactggtttgggctatagatctatagtaaacagatagtcca 
atocaaaatSSatacacattlcttcatt?^ 

tgaatccac^tcggttacactgggtcaataagcccagccgaatcctcccaatgctcacccaattct^ 
tLqagggggtacaactaggagaggttctgtttcctgagtacaggttgttaataatta^ 
cctatqa?ttaattagcattcaataaaaattcatgttcaatttttc^ 
tg.cSUtcc..g.gg..cctgcgttgg.c.gttttcat.tgagatc.aa^ 

ggttcaccttctgatcctcccctaaggaggtatacatgaaatatttattactcctgcctgaacttctttcattgaatatg 
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c..ttttgc. S c.tg^^^ 

ccctcactttcctcatctctaaaatggggatggcacctgccccgtgggtt^ 
acgttgtacatagcagctttcagcaaatgttagctccctctttccccacatccattc^ 

tgtgtcaaggaggaaatggacctggctgggaaaccctcagaatactg^ 

tLtttca^GCCAGTACGGAATTCCCAGGCCCTGGTA^ 
GAGAAGAGCCACCCTGGTTCCAACCAGAAGAGAATGTCAGAAAgtaag^ 

ctgctcctgcctctgctaactgttgcgggcaagcgatgtctcctgcctttctaaaag g * M 
g.g.aatcacatgc»gtgtccctttcca.a t cct^ 

atctccatccctgaggcacattttctttgttgtcttggcttctagaagagtatcttttac^ 

atttcatggtctcctaacaagctagaagaaagaggtaaagacaagxgtg^ 
tgacatgltgacctgtgtatcagcctgtgtgggctgagaccaagtggctaccaca^ 

.atc.ttLccagatccctaatcctctcttgg^ 

ctgggttctttgtgcttagagtggcttcctaaatatttaataggtcccttttctg^ 
gattgcccttggtaaaagtatgatgccccttagtgtagcacgcttgcctgctg^ 

ttt.cacctagctcctgtttcagtc.cctag.aat^ 
ctttgtaggt.ctgtttgctctc.c.ggag«.ctttctctctaart 

atctagttccggatcccctcccctgagcatccctccttggttctcaggt - 9 aattacatgagggggttccct 
gcacgtgaaagaaaatctttttattttaaaacaattacagactcacaagaagta gaa attgaca t agg 
Laacctttcatccagtttccccaatggtagcagcatgtgtaactgtagaatagtatc 
tacaattcacaaaccttcttcagatttcactagctttatgtgcgctcatttgtgtgtg^ 

caattttatcatgtgtgaattcatgtaattactagctcagtcaa^ 

tgctaccccttaatggccacagccacctcccttcttcctcagttcctgacacct t * ctttttttt:ttt 

tLcagttttattatttctagaatgttacataaatggaaccatacagtaggtatcct^ 

tttcactcagcagtattcccttagatctatccaagttgtgtgtgtcaacagttca^ 

ccctgggaggggtgtatcacagttccatggcatttttagatgtattttttaa^ 

gttcatcaagtcctttttcccaatagactctgaatgctcctttatcatcgtat 

aggccctaaataaacatttatagcctcctgcctgcctgagaaaccaggg^^ 

calgcgcagtgcsctgtgtccttacactccactcctcagtgctt^ 

TCTGCATGGAGGAGGAACCCACCCACTTGAAGCTGGGCGTGTCCAT^ 

AAGGTGGCTGTCGATGGCCTGGCACTGAATTTTTATGAGGGCCAGATCACCT^ 

GACGACCACCATgtaagaagagggtgtggttcccgcagaatcagccacaggaggg^ 

accttaggaaaccatgctgatccctgggc^ 

atgaatgtctttccacgtgctagtttgctagatgttatutcccc 

catgtalttcacagaattctgcagtggtcttggaacctgcagccacga^agatag^ 

taattcccaggaactctgtctctaagcagatgtgagaagcacctgtg^ 
ccttccctgcgacctcaaggaccttacagtgggtagtatcaggaggggtca^ 

gtggcttccagcacgattcc t caaccattctaacca tt ^ a aagggt^ 

tctttttaatctttttttaaaacatagaattaatatattatgagcttc g * catgcatgcgatgttaggc 
tactacctaacacaaaaattgtttttatctttgaataatatg^ 

atacaaaatacattttttaaagaatactttcattgcaaattggaaacttcgttt^ 

tttctaacccataggcccacttgtagttatttaccgaagcaaaa^ 

ttagaaaggaatgggggcggtgggagggttggtgttctgw^^ 

ggtcaaccctgacttctgtacttctaaatttttgtcctcagGTCAATCCTGA^ 




TGCTGTTTGACATgtgagtaccagcagcacgc«-a---«a- ^ ttttttatttttttgagatggagtctcg 

gagtgggacttaagcattttactttgctgtgtttttgttttttctttttttc gttcaagcgattctcctg 

ctctitagccaggctggactgtagtggcgcgatctcggctcactgcaaccttgg^ 

cctcagcctcccgagtagctoggactctaggcacacaccaccatgcccagcta^ 

tttcaccatgttggccaggatggtctcaatgtcttgacctcgtgatccgccc^ 

caggcatgagccactgtgtctggccacattttactttctttg^ 

agttgttctttgattttagcagaagtgggaggtgaatggttgagctgtagagg g * ccctccttatt 

gcttgggaaacattgcttcccattattgtcatgct g^ 
gaggcctggagcagacttcccagacctggtagtgcttcagg^ 
"S-cccactcaggtt^ 

gcaatcttgggcaaggctt.tcccttatgcccctcctcau - - a g gt cccctgaggctcaggaaggctgc 
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attgaaaattctaactgcct j^catggtggccaggcctgctgcaaacacg^Kaagcgatctgtcacctttcacttt 
Gatttcctgaacagctcatgtggttgctcactgttgttctaccttgaatcttgaacattatttttcagaaattgataaag 
ttattttaaaaagcacgaggagagaaaaatatgcccattctcatctgttctgggccaggggacactgtattctggggtat 
ccagtaaggcccagagctgacctgcctccctgtccccagGCTGACTGTCGAAGAACACATCTGGTTCTATGCCCGCTTGA 
AAGGGCTCTCTGAGAAGCACGTGAAGGCGGAGATGGAGCAGATGGCCCTGGATGTTGGTTTGCCATCAAGCAAGCTGAAA 
AGCAAAACAAGCCAGCTGTCAGgtgcggcccagacctaccttccctatccctctcccctcctcctccggctacacacatg 
ccaagcaaaatcagcactaccccagaQtcccagcctggatgcggttggtaacagaaacttgtccctggctgtgcccctag 
atcctctgccttcactcactgtctggggctggtcctggagtctgtcttgctctgttctttcgtagGTGGAATGCAGAGAA 
AGCTATCTGTGGCCTTGGCCTTTGTCGGGGGATCTAAGGTTGTCATTCTGGATGAACCCACAGCTGGTGTGGACCCTTAC 
TCCCGCAGGGGAATATGGGAGCTGCTGCTGAAATACCGACAAGgtgcctgatgtgcatttattctgagtaaatggactga 
aagagaacggagggcttttgagaagtgtggctgtatctcatggctaggcttctgtgaagccatgggatactcttctgtta 
kcacaaaagaiataaaaggcattgagactgagattcctgagaggagatgctgtgtctttattcatctttttgtccccaac 
atggtacactaaatttatggttagttgaaagggtggatgcctaaatgaatggaagcggagaggggcaggaagacgattgg 
gctctctggttagagatctgatgtggtacagtatgaggagcacaggcaggcttggagccaactctggcttggccctgaga 
cattgcgaaagtcacaacttgcctcaccttctttgccgataataatagtgctgcgttacctcatagaggattaaattaaa 
taagaatgcacacaaaccacctagcacaatgcccggcatatagcaagttcccaaataaaatgcgtactgttcttacctct 
Gtgagaatgtggtacctatatatacaaagctttcccattctaggggtcatagccatacagggtgaaaggtggcttccagg 
tctcttccagtgcttacccctgctaatatctctctagtccctgtcactgtgacaaatcagaactgagaggcctcacctgt 
CCcacatCCttgtgtttgtgcctggcagGCCGCACCATTATTCTCTCTACACACCACATGGATGAAGCGGACGTCCTGGG 
GGACAGGATTGCCATCATCTCCCATGGGAAGCTGTGCTGTGTGGGCTCCTCCCTGTTTCTGAAGAACCAGCTGGGAACAG 
GCTACTACCTGACCTTGGTCAAGAAAGATGTGGAATCCTCCCTCAGTTCCTGCAGAAACAGTAGTAGCACTGTGTCATAC 
CTGAAAAAGgtgagctgcagtcttggagctggcctggtgttgggtctgggcagccaggacttgctggctgtgaatgattt 
ctccatctccaccccttttgccatgttgaaaccaccatctccctgctctgttgcccctttgaaatcatatcatacttaag 
gcatgaaaagctaaggggccctctgctcccattctgctagttctgttgaatcccgttttccttttcctatgaggcacana 
aagtgatggagaaggtccttagaggacattattatgtcaaagaaaagagacttgtcaagaggtaagagccttggctacaa 
atgacctggtcgttcctgctcattacttttcaauctcatcgaccttaacttttaaactataaaacagccaatatttatta 
ggcactgatttcatgccagagacactctgggcattgaaacaaagtaatgataatagttaattttatatagcgttgttacc 
atttcaacctttttttttttttaacctctatcatctcaattaaag 
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SEQ ID NO: 22 

Genomic contig containing ABC1 exons 23 to 28 




««ttgc.sc.ttc.ttggc.9gcc.c.g t tcttttggc.gct«g^ 
«ce«c.cggcae«c.c.tgcc.g.c.gggtcetct3.«gcc»cggc^^ 

"".g^c.cacacaac.gagcttcctggaagc^ 

cccgttctcacctccttctttgccatcagGAGGACAGTGTTTCTCA^ t ggcaga 

c.ggaggcacacgaggacasgtgcagaggctggtcgcgctgactcaaggtttgctgct^ 

cgigtggcagcagcttggtggcgggttggcctaatgcttgctggggtgcctggggctcgg^ 

tltLcagagagctgagatgattggggtttggggaatcccttaggggagtggacac^ 

clgccaagccaggaggstgggatttgagcttagtacataagaagagtgagagcc^ 

cttttcttgcotagcgtgtgtaggaggccagtgtcaccagtagcatatgtg^ 

ccctagtcctaatggctggcttttcccaggaaggcttctgcttccatggactg^ 

caggga«cct.ctttataagcataggaaagggtgaagaatcttttaag.ttcctw 

catcctcccatcctcccattcacccatccacccacccagctgc cacaccagagatgaacatgtggaatg 

ctttggtgatacaaaggtgaataagacatagtcc.ttcctttgccccc - ccctcactccg 

acctaaacacctggaacaggtgtggtgtatgagcggcaggcctctg^ 

aagcccctctgagttgattgagccatctttgcattctggtcctgcagATGTCT^ 

ATGTGTCTGAAGCCCGGCTGGTGGAAGACATAGGGCATGAGCTGACCTATGTGCTG^ 

GCCTTTGTGGAACTCTTTCATGAGATTGATGACCGGCTCTCAGACCTGGGC ATTTCTAG 

CCTGGAAGAAgtaagttaagtggctgactgtcggaatatatagcaaggccaaatgtcc^ 

attgggagcaggattatcatggagttagtcattoagtttt : agg ^ ^^fZ/^^atg^gagltttgtltlttga 

atttaagatggtagtgggagatagcaggaaagaagtgttttcctctgtaccac^ 

aaccagtggtacctaacacatttacatcccaaccttaaactcctatgcacttattta^ 

aagtacagtgkgaggaacagcggcatcaggatcacttgggaactt^ 

tactgaatcagaatcaggagcaattctctggtgtgactgtgtcacagccaggt t f tttgattttttt ttaatca 
tgacaaacgtttatggatggatagtctacttgtgccaggtgct^ 
ctgtgacctcatttaattctcaaaaaaagatga.aaaatgaacactcagga g g a 
ttigggcttcaaagtccatcctctctttatccatgtaatgcctccccttagagata« 

aagglgatataaaagctgtctggccaagtggtctccaag t 9 
taaacatactaaggtttggcttcagggcctgtgaatcagaatttccgg gg g g 

atactttggacacagtggtctatagactagagtttggaaatgat^ 

ctgccatcatatttctagtgctctatttcctcctgct^ 
aatttagagccacagtcctgaaagaagccacttgactcattccctgtaggc g 
gtcatagctttttttaaatttttttttatttttgatgagactggagttttgctcttattg^ 

?gcgat 9 tttggc t cactgcaacctccacctcc C agg ttC aagcg^ 

caagcatgtgctaccacgcccagctaattttgtatttttagtagagatg^ 

agctccagacctcaggtgatctgcccgcctcggcctcccaaagtgctgggattataggc^ 

tLctttLtttgaaaatgattgtctagcttgatagctctcacc c t agg aaa^ 

cccaggtaactctgagaaagtgttattaagaaatgtggcttctactttctrt^ 

aatataataatcgtggcagtggtgactactctcgtaatgttgg^ctta^ 

TTCCTCJ-AGGTGGCCGAAGAGAGTGGGGTGGATGCTGAGACCT^ 

t.gtgccttctgctggctttctc.gtgc.cg.gtattgttcctttccctt^ 

agtgtaggtttgttgcagatggggaaggtttgttttgttgtaaata^aataa^ 

gATGGTACCTTGCCAGCAAGACGAAACAGGCGGGCCTTCGGGGACAAGCAGAG 

TGCTGCTGATCCAAATGATTCTGACATAGACCCAGgtctgttagggcaagatcaa^ 

aattctctctcatgctctcacctgttttctttggatggcctttagccaaggtg^ 

gtgaggaaatggtaaaagccacttgttctttgcagcatcgtgcatgtgatcaa^ 

cctttaaagacataaagatcgtgcctcaatcctctgaacccatgtatttattatcttttctg 

tatacattaggtgtttaattgttgaacaaatattcattcgagtagatgagtgattttg^ 

gctattagagttaattgtaccctaagacttagatatttgaggctgggcatggtggctc^^ 

lag^ggc^gaggtgggtagatcacctgaggtcaggagtttgagacc ^ 

aaatacaaaaaattagccgactgtggtggcacatgcctgtcatccca^ 
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.g.c.tc...c...t.ttg^ 

cttca t .c.gtatcagc»cttag.tcatttgaaacg t gtccacgttttac.»aa ^^^^ J aa ? tgacg 
ct.attgcc.ttgtgt.ttctc«a.t.tgtca.gctacgt.c.tggcctg^tc.wag^ 

acttgattcatccgaatggctggctgt.ac.cctggtt.cgca^ 

cttctgtacttatcacacaaggactgaaaggcagagactgctactgttagaca^ 

.gctttgtc.tg.a«gcccttt.cttctg.g...cttc t .gcttcag.cac.tg«^ 

agaagaaggagcatggcaatgccgaaaa^cta^ 

GACAG ACTTGCTCAGTGGGATGGATGGCAAAGGGTCCTACC AG& 1 Gqtgagacgtgctgttttcgcc 
CCCTTTTGTGGAAGAGACTGCTAATTGCCAGACGGAGTCGG^ 

agagactctggcttcatg^ 

cggagccagatttatctgtatttcaatcccagttctattccttg * - - ttgt tacgaaaataaaaatgaatagg 
cctcaatctcctcatctgtaaaatggggataataatattacctgcaatacagg g J aaacaCaa 
tgcttagaatggggcctgacattagtaagtgcttagttttgtgtgtgtatatgt.attttt^ 

.Mggacaaagtgtagaaaaactggttgggtgtattcagctgtcataacatg^ 

atgtgaatttattagaaacatgatttttctctgagttgatgtttaactcaaactgatag J ttaa 
ttiglc..c.gaga.g.cttgtt.g.ct.ttgtctgc.tgtc.gtgtttgc.tg^ 

attttttcactctataaaatcaagaaatatagagaaaaggtctgcagag.gtcttt J ^ 

agagcgggagtttggagcatacagagctcaagtcgaatcctgactttgctacttat^ 

acttagtctctctgatcctcagttacctttgtttgttgatgatgK 

gagatagttctcattatagtagttgttatacagaattattcactcaatg.taat.ttct c J a ^ a 

asaattgggggcattatttgaatcttt ataaggaaaca c -^ c C t - a - ag ^ ga 9 a | a 9 aggaa ? tggata 

cttataaagtatacccaagtcattttttttcagagaagatatg 9 a 

tttattctttctgagactatcatgggagataatgactatggttgtccatgatt g g - * * gagcgtg 
ttatagtgtaggatttgaatgggccatgtgttctcagac^ 

acttcacatgggtacacttgtgctagagacagaaccaggattcaggact.ctggc gg * cactatttact 
tgtagtctttctcagtcttcaggaggaggaagggcaggacccagtgttc.^^ 
tcgtaaacttcttggcttagtgcctctgccaggtggccataacctctggccttgtg g g H 

caggctccattgcttcccagctgccaagaat^ 




cctaccccctccactgcctgggtaaagATTGTCTTGCCAGCTGTGTTu^x 
GCCACCCTTTGGCAAGTACCCCAGCCTGGAACTTCAGCCCTGGATGTACAACGAACAGTACA 

gtcttctacatcccaggagggggtaagattcgagcagaccaaagatgtttacgagggccaaggg gg 



acacggtggaat 



Fig. 12 
Page 20 of 30 



SEQ ID NO: 23 



Genomic ccntig ccnta' 




ABC1 exon 29: 



gggaagcatttaaaaaaaaaaaagtatatatatatatatatatatatatatgtaacgtgaattggcctctttttctctaa 
gcccacattttcttcttacatagttcaggtttactttattttttcctttccggctgctgaccctgtattgcccgtagttg 
tggaacatagcatgtgtttgtgacctgtgcctgttatttttgtgctttctagttgtgcatgcaaagagtacaaagttttc 
ttgccctttcttggaaaatcctgcttgtctgtgccaaagggataattgtgaaagcacttttgaaatacttaatgagttga 
ttttcttcaaattaaaaaaaatatataaatgtatatgtgcatgtacatgtgtgtacacatacacacctttatacatacag 
cccatttaaaacaagctccactttggagtgctctacgtcaccctgatgccgaatacagggccagagtctgagatccttct 
gggtggtttctgtgttttgttcatttctgttttaagagcctgtcacagagaaatgcttcctaaaatgtttaatttataaa 
aacatttttatctctcgattactggttttaatgaattactaagctggctgcctctcatgtacccacagCAATGATGCTCC 
TGAGGACACGGGAACCCTGGAACTCTTAAACGCCCTCACCAAAGACCCTGGCTTCGGGACCCGCTGTATGGAAGGAAACC 
CAATCCCgtgagtgccactttagccataagcagggcttcttgtgcttgttgcctggtttgatttctaatatgctgcattt 
atcaactgcatgccacattgtgaccgccagcatttgccctttgaattattattatgttttatttacaaaaagcgaaggta 
gtaaccgaactaaattatctaggaacaaacgtttggagagtcttctaacaccgyscaaagcacgtcattacagacatttg 
tttactgatttagaaccttaatatttaatttaaatacgcactttacacttactgatgaaatgcttttcctttctttctct 
cccagcccctgtacttaagtgcttcaataggctctcattatatatgatttttaggttttgcttatcagcttcttcgcttt 
tataatctgaaaagatggcatatgaatttttataaaaagggacactttcttcttctcaaattgtatatttttattgtact 
ttccttcaaaacccccttttaaaaagtaagcagtggataaataaattcagtgaagcatccatatgacccttaagtgagtg 
taggggaagggaggtcaccagatcactgtgagtgaagatggtggagaggtgaggatcttatgaggccgtgctcaaggctg 
gtagaggtgggttagtgtttccaggtttaggcagaatctcagctgaggtcatgaaacaacagtgatctctgaaaaattat 
ggcaaggtgggaaggtgctggagaattggagagggggcaaacttgactttcaagtttcaatgggaagataggtgactctg 
cacaccacagaacagtgagcatgataacctgtttatacaaggttctagagcagatttctaaatggatagctactgtgtgc 
ttgtttgttcttaattagtattggatagttactaaatacttgttagtacttagtacataatgggtggtaaatcctagcag 
ctaatattggttcccaaataaccagatgacaaggatagagaaggacacagacacggcctatctggatttcatggtgcctt 
tgattttccacatgaaggttgtgtagggaagatagaagcatgagatgagatgataatatagttatctggattcatcactg 
gccagctgaaccatatgaactcatggattgatgctagcttaggaaggctctgtaggagccagaactgggctgagagccag 
cccataqagacaaaagaggcccggccctgacatcagagggttcaaacatgatgtctgagccccacctacagtctgccgga 
ggtggttggaaggaagagcctttatccttacaattcttactgaaattcaaatttttaggttttgcaaaaaaatggtggac 
ctgaaggaaatttgacaggagcatgtctcagctgtatttaaatttgtctcagccaatccccttttgaatgttcagagtgt 
aagcttcaggagggcagcgcgtcttagtgtgacttttctggtcagttcaggtgctttaaggagacaattagagatcaatc 
tggaaaacttcatttgaatttttaatacataagaaaacaataagaaatagttaaaaatatatatttatataatatatata 
tgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtatatatatatatattttatttatttatttttttttgagatggagtctcg 
ctctgttgcccaggctggagtgcagtggctcaatcttggctcactgccacctctgcctcccaggttcaagtgattctcct 
acctcagcctcctgagtagctgggattacaagcatgtgccaccacactggctaa 
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SEQ ID NO: 24 

aaBRia ABC1 exons 30 and 31: 



Genomic ccntig conta! 

tcttcccactctctactcatttttcagcacatcgagcataagatccagactctttcccaggcctctctcatctggctcct 
ctcctcctcctttatcattactcttcttcgtagcttatcctactccagccatgctgtcttcctattattcctaaaaarta 
caaatacatttcttcctagggcctttgtacctgcacttgccatcgcttttcctcagaatgttctttttgccaagcttttg 
cccaccttattctccatcattgttatgttttggctgaaatgtcttctcttagtaggttcattctccccagtcactgtctt 
tttattttactttattttgggccatctaaggttatcttattagtgtatttgttgttcgtctcctccatgggcatacacct 
ccatcaagacaggtattttcaccttaggccctcgaatatactggacagcatctgccacgtagtagatgctcaacgaatgt 
ttgttctgtaagcaaatggttggttgattggattgaactgagttcagtatgtaaatatttagggcctctttgcattctat 
tttacttatctataaaatgatacataatgatgatataaatgatgtcacagtgtacaaggctgttgtgggatcaagcaatc 
aaatgagatcatgcttgtcttttccaaatggtaagggaatagatgcatgtttgtcgttgttacggaatgatcctgtgctc 
ctgacacaacagaaaagccaggccatctctggtaatcctactcttgctgtcttccctttgcagAGACACGCCCTGCCAGG 
CAGGGGAGGAAGAGTGGACCACTGCCCCAGTTCCCCAGACCATCATGGACCTCTTCCAGAATGGGAACTGGACAATGCAG 
AACCCTTCACCTGCATGCCAGTGTAGCAGCGACAAAATCAAGAAGATGCTGCCTGTGTGTCCCCCAGGGGCAGGGGGGCT 
GCCTCCTCCACAAgtaagtcactttcagggggtcattgggcagaaggggtgcaggatgggctggtagcttccgcttggaa 
acaggaataagtgaaatatcatgttgggagggtctgtttcagtcttttttcttttttgtttttttttctgaggcggagtc 
ttgctctgtcgcccaagctggagtgctgtggcatgatcttgcctcactgcaacctccacctcccaggttcaagcgattct 
cctgcctcagcctcctgagtagctgggattacaggcacgcaccaccatgtctggctaatttttgtgtttttagtagagat 
agggtttcaccgtgttggctaggctggtctggaattcctgacctcaggtgatccacccgcctcggcctcccaaagtgctg 
ggattacagacgtgaaccactacgcccagccctgtttcagtctttaactcgcttcttgtcataagaaaaagcatgtgagt 
tttgacggaagaaggtttggaccacactgtgcccatgcctgtcccacagcagtaaagtcacaggacagactgtggcaggc 
ctggcttccaatcttagctctacaacaaatgagctggtagcctttgacaggcctgggcctgtttcttcacctctgaatta 
gggaaactggaccaaaaaactcctgtggatcttgtcaactctggtattcttagacactctgtttgggaaggagtcctgag 
ccattttttttttcttgagaatttcaggaagaggagtgcttatgatagctctctgctgcttttatcagcaaccaaattgc 
aagataaggacaagcaattctaaatgagtacaggaactaaaagaaggcttggttaccactcttgaaaataatagctagtc 
caggtgcggggtggctcacacctgtaatctcagtattttgggatgccgaggtggactgatcacctaaggtcaggagttcg 
aaaccagcttggccaatgtggcgaaaccctgtctctactaaaaattcaaaaattagccaggcatggtggcacatgcctgt 
aatcccagttacttgggaggctgaagcaggagaattgcttgaacctgggaggtggaggtcgcagggagccaaaattgcgc 
cactatactccagcctgagcaacacagcaaaactccatatcaaaaaataaaatgaataaaataacagctaatctagtcat 
cagtataactccagtgaacagaagatttattaggcatagtgaatgatggtgcttcctaaaaatctcttgactacaaagaa 
tctcatttcaatgtttattgtttagatgttcagaataaattcttgggaaagaccttggcttggtgtaagtgaattaccag 
tgcccagggcagggtgaaccaagtctcagtgctggttgactgagggcagtgtctgggacctgtagtcaggtttccggtca 
cactatggacatggtcactgttgtccttgatttgttttctgtttcaattcttgtctataaagacccgtatgcttggtttt 
catgtaatga c ag AGAAAACAAAACACTGCAGAT ATCCTTCAGG ACCTGACAGG AAG AAACATTTCGG ATTATCTGGTG A 
AGACGTATGTGCAGATCATAGCCAAAAGgtgactttttactaaacttggcccctgccttattattactaattagaggaat 
taaaaacctacaaataacagactgaaacagtgggggaaatgccagattatggcctgattctgtctattggaagtttagga 
tattatcccaaactagaaaagatgacgagagggactgtgaacattcagttgtcagcttcaaggctgaggcagcctggtct 

agaatgaaaatagaaatggattcaacgtcaaattttgccac 
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SEQ ID NO: 25 

Genomic contig contal^ng ABC1 exon 32 :_ 
acatgctgaagtgatagtgaccatgagtttctaagaaagaagcataatttctccatatgtcatccacaattgaaatatta 

ttg^aa^gaaaaagc^ 

atcacttaaqqtcagqagtttgagaccagcctgaccaacatggggaaaccctgtctctactaaaaatacaaaataagctg 
agcgtcg?co?gcg?gcctgtLLcca^ 

tlcagtgagctgagtLaticcattgcattccagcctgggcaacaagagcgaaaccatctcccaaaa^ 

atLgtaatagggtatttatgatggagagaaggctggaagaggcctgaacacaggcttcttttctct^^ 
aagg?c.gctg.ttct.gggtt.tttctgtccgttcc^^ 

at ag qctcaa t qctt tctttgaactgattttttgtttctttgtctctgcagCTTAAAGAACAAGATCTGGGTGAATGAGT 
^AGiraaaftgctgtctttctggcLgtttagctcagggggaggatggtgttgtaggtgtgcttggattgaagaaagcc 
ttggggattgtttgtcactcacacacttgtgggtgccatctcactgtgagga 



Fig. 12 
Page 23 of 30 



SEQ ID NO: 26 



Genomic ccntig contai^k ABC1 exons 33 to 36: 
octtt.t.a.et t tctgcct.g.gc.tc.tggct«gtgcc«^ 

aatttccttcaaqaqaatcagaaatctcctacaggtgtctagggatttcaagtaactagtgttgtgaggggaatacctac 

^tctactttccccccaaaccagattcccgaggcHcttaaggac^ 
aaaoatcttacaqcaaataaoLgcgccLaLcatctctttgcactgt 

aggaacaggtcggactgggg g a a - a tttctct ctqccttttccccaagggccaggacccctgga 
cgtcaggagqcccgaaggctccttgtcaccgacccccgcctui.i.v.v. _ ,„^„f„f,t aaQ arraaccc 
-ctctaaccacaqcaqacgcaggcccctataataaccctcatgctagaaaggagccggagcctgtgtataaggccagccc 

cactggrttccaggafcatc^gagatgaaacaccattctttcctcaatg 
go«nitcctcHtictgggc.g...cc.tgggagtt..g.g.ttgcc.ac.^^ 

tctgagqcaaaatttagccctcctttgaacaggaatttgactcagtgaacctt^^ 

oatg^ctgtgc.cccc.ctgtctgggttttaatgtc.ggctgtt^^ 

iAATACTCAAGCACTTCCTCCGAGTCAAGAAGTTAATGATGCCATCAAACAAATGAAGAAACACCTAAAGCTGGCCAAGg 

tcacctqgcagctLttgttctgaatatgttggcatacagagccgtctttggcatttagcgatttgagcca^ 

qaattacttaittgtacgtttaaaagtgtaggtcaaaaacaaatccagaggccaggagctgtggctc^ 

taacactttqaqaqqctgaagcgggtggatcacttgaggtcaggagttcgagaccagcccggcctacatgacaaaacccc 

qtStactlaaaala^ 

cLLctcLtctcaaaaaacaaattaaatccagagatttaaaagctctcagaggctgggcgcggtggcttacacctgtt 
atcccaocaJ^tqcaatgccgaggcgggcaaaacacaaggtcaggagtttgagaccagcctggccaacatagtgaaacc 

tSaqaa^rcttgaacccgggaggcggaggt^^ 

qcaaqactccatctcaaaaaaagctctcagaacaaccaggtttacaaatttggtcagttggtaaataaactgggtttcaa 
acat!ctt"ctgaaaJaatcac t gactaLtaggaaatgaatctttttttttttttttttaagctgg 

is 

JScfaSctgggt?^ 
gccafcac^^^ 

tqctt-actcctacaqgatactaatataggacactaggatctttataccaagaccccatgtaatgggcttatgagaccac 

gccaqaaatattaatttatttgagtagttacagagtaatatttctgctctcatttagttttcaagcccc^ 

Itgtitgaaaatttacaacttactgctcttacaaggtcatgaacagtggaccaaagtgaatgccattaac^ 

tcct^cattaqttttattgtcacagtggactcttttgacctcagtaataccagtttggcatttacattgtcatattttta 

g ac"aaaa^^^ 
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tctgtgtgtgtgtacgtgtg^^ 

gattttcacacgctttttctctc c a 5^^^^^^^^^^^^^g^TT^Q^^^^^CTGCAGTTCATCAGTGGAG 
CTTCGTCCCAGCCAGCTTTGTCGTATTCCTGATCCAGGAGCGGGTCAGCAAAGCAAAACACCTi.^1 *~ 

TGAAGCCTCTCATCTACTGGCTCTCTAATTTTGTCTGGGA^ 
gtcagggcc.tggattgat« t ggat«.gaaagaa.g«gctctggctat« 

tatgaaaaagaaatagccagaggcaggtgatcactttcatgacaccaaacacagcattgg^ 

ccagagggaaaattctgtacacaatgatgaaaattaataccactaccacttaag^ 

tcagagagatacaagtcaaaactccaagtcaatgcctctaacttctctga.gg c tccatccatt g C aaatat 
tttgccttactaggaaagccatctgtcatttagaaaactctgtacat^ 
tgtttttgtgccasccacaatatattgcttctatttggaccaatat^ 
atttcaactctactttacaatatctccctgaaatatatctccctgtaacttctatt^ 

ct.attcttctccc.ccgaacaagtccctggatattta.a^ 

ataagatgatatatgagaatacaccttgtaacctccgaagcactgtaca^ 

agatctttgctgtttataccaagccccttagactgtgtcactcttctgatcc^ 
ttgtgaatgtcccgttttcaaaagcaaagccaagaattaaccttgtgttcagg^ 

agggagttgatctttagctcacacttctattactgcagcacaaagattttgcatttt^ 

aacttagtggtaaaccaaaacctccatttcacacaaatgattgtga^ 

ttactcctttcagtaaacacagactgagtgctgtgtgtctgacttatgccaggc gg 

aotccctgaacccatctcttgtcttcctgggtattatctgtccctccctgctttag^ 

tgtcttcatctaagttgttgataaacacatcaagtagoattg^ 

aattctgacattcatgttatgagcagttacctcataaatagattacatg 
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SEQ ID NO: 27 




Genomic contig conta(|^ig ABC1 exons 3 7 to 41: 

aaattactctgactacaaatccatcgttcagtaagtttactgactgtgacaccttggcttgactgttggaaagacagaaa 
gggcatgtactttataaaatcagccaaggggaaaatgcttgtcaaaatgtattgtcgggtattttgattaatagtttatg 
tggcttcattaattcaaagttactctccaatatgtttatctgccctttcttgtctgataatggtgaaaacttgtgtgatg 
cattgtatatttgatttaggggtgaactggatgtctttgttttcacttttagTGCAATTACGTTGTCCCTGC^OP^G 
Z „„ r „,, rTTr p inr wnrT iTr.Tr-TrrTCCACCAATCTGCCTGTGCTAGCCCTTCTACTTTTG 




CTGTATGGctaagtcacctctgagtgagggagctgcacagcggdt.aaya^ a uuu^u-v.v.w- 3 w 3 w^_ = -_^-^ - ^ 

ggactctcaatagacacttatctttttgtgtctcaacagGTGGTCAATCACACCTCTCATGTACCCAGCCTCCTTTGTGT 

TCAAGATCCCCAGCACAGCCTATGTGGTGCTCACCAGCGTGAACCTCTTCATTGGCATTAATGGCAGCGTGGCCACCTTT 

GTGCTGGAGCTGTTCACCGACAATgtgagtcatgcagacagaacactcctgctgggatgagcatctctgggagccagagg 

acagtgtttaattgtaatcttattccacttgtcagtggtattgacactgctgactgccttgtcctgtcttcagagtctgt 

cttccctgaaaaggcaaagcacctttctttcttgctgtcccttacattttgctggtcaagcctttcagtttcttttgaca 

gttttttttacttctttcttttttcaatgttgctcttaccaagagtagctcctctgccttccactttacacatgagagct 

aggcaacccattcactcctaaggcttttaccatcacctctcttggtgtttttattgtcatctctaagatcaatgccttta 

gccttgatcataaccttgaactctaatctcaaattctcacttccctagtggattgctccatttagatagtatatagatac, 

cccaacctaaatatctcctagttttctttccccttggaacttaatgcttttcttgccatccctgtcacactcagtggcac 

taccatccactcggttgcccaagctggctcttagagttatcctagatgcttgctctgctgttgcagatttcccacattca 

actgattatgttgtcagttcttccaggtatggacctctaaaataaggcttcctctccattccggttgtcattgcctttgt 

ccaaacacagcacacaaggccttttacagttgcacaactcttcctgtccatacccaccacaccctttcccagctgtaagc 

ttcagatgagttgcctccaaccaccatgctcctgtaggcctggcttgaaatgcccttcttctgtcacagggtctggtagt 

atatcccttgcccttcaagatttagctaaaatctgaagccttccttacctgctgggaggtgttctctcttttctctgtgc 

tctcagagtccttaotccatgcctccagtacaacgtacacccacttacatggtaatttcctgtttacatacttttcctac 

tcggagtaaagtctatttcttaataattttgcctctcccatgccctagcacagtgcatccagcgtatagccccttattca 

gttggtaaatatttaaccactgttgccttgtgagatcataagttctgatgtatttgagaagaatttctaaaattctgaca 

aaatcctqaaactcaaatattgacccagacatgagcaacttgcctttcaaatgctaagggatttttaatggatttgcttt 

aattaaatctagcctatttctaagctttattcattatttctccatactcagagcatttctccagattttctaaagaatag 

aattttattgctacatatcatcagctatgcctgctgctatttaattggtatctgaattaaaaggtctggtttgtccctag 

agaatcaaattttttcttcactcccatatttcagaactcgatacatttttaggataaaccatgaatgacacccgtttctt 

JLcctc.ccctcccttccctccc.t^ 

CGTGTTCTTGATCTTCCCACATTTTTGCCTGGGACGAGGGCTCATCGACATGGTGAAAAACCAGGCAATGGCTGATGCCC 
TGGAAAGGTTTGgtgagtgaagcagtggctgtaggatgctttaatggagatggcactctgcataggccttggtaccctga 
actttgttttggaaagaagcaggtgactaagcacaggatgttcccccacccccatgcccagtgacagggctcatgccaac 
acagctggttgtggcatgggttttgtgacacaaccatttgtctgtgtccccgacagcattgagaaaagtgaaagggcagt 
tttgaaggtaaggaaaatagtgttatttgcttggatccactggctcatgccactgtctgggttggttagaagcactggaa 
aagtcaaaccataactttgagaattaggtgatcagggaatcagaaggaaagatgcaaactttggctcttttaggcgaatc 
atgtgcctgcagatgaggtcatttattatcttttacacagtctataaaattataatgtattacatctttttctaccttta 
gaatagttaaaaatatttctccggtagccatatgattattattcatccattagataatatagtcaaatgggccatgttat 
ttactgttcatagaagaggggctttttgcaacttgggccacaaaggagatatgtaaggaatttaaggaatggttacatgg 
aactagatttaattgaatctagtggtttaattgattcactaggatatatgctactgaaaggggaatctgcttaaagtgct 
ttctgatatttattattactaaaacttagaatttattaaaaatactgactgtgaaaattacttgggtcgtttgccttttt 
aaaaggatttttggcatgtctcattaaaaaaagaaatactagatatcttcagtgaagttacaaatcgaatacacattggc 
tctgaaattctgattgatactgggtcataaaaagttttcccaaatcagacttggaaagtgatcactctcttgttactctt 
ttttccttgtcatgggtgatagccatttgtgtttattggaagatcggtgaattttaaggaacataggcccaaatttgagg 

ATTATCTTGGGACTTGGTGGGACGAAACCTCTTCGCCATGGCCGTGGAAGGGGTGGTGTTCTTCCTCATTACTGTTCTGA 

TCCAGTACAGATTCTTCATCAGGCCCAGgtgagctttttcttagaacccgtggagcacctggttgagggtcacagaggag 
gcgcacagggaaacactcaccaatgggggttgcattcaactgaactcaaaatatgtgataaaactgattttcctgatgtg 
ggcatcccgcagccccctccctgcccatcctggagaccgtggcaagtaggttttataatactacgttagagactgaatct 
?LtcctgLaLtagtttaaaaggttcatttttctt= t tttttcccccaagACCTGTAAATGCAAAGCTATCTCCTCTG 
AATGATGAAGATGAAGATGTGAGGCGGGAAAGACAGAGAATTCTTGATGGTGGAGGCCAGAATGACATCTTAGAAATCAA 
GGAGTTGACGAAGgtgaaagagtacaggttacaatagctcatcttcagtttttttcagctttatgtgctgtaacccagca 
gtttgctgacttgcttaataaaagggcatgtgttcccaaaatgtacatctataccaaggttctgtcaattttattttaaa 
aacaccatggagacttcttaaagaattcttactgagaattcttttgtgatatgaattcccattctcgaatactttggttt 
tatatgcttacatttatatattagttattaaaacatactaatattgtatatctagtcaaactgagtagagagataatggt 
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SEQ ID NO: 28 



Genomic contig contSK.ng exons 42 through 4 5 



ttttaaaatacctgcaatacatatatatgttgaatagatgaaaaattatgtagatgataacgaatgatacggttctaaaa 

agacaggttaaaaactaagttcacttttattttgagcttcagaatcattcagaagccagtcgccacaaacgcagaccaag 

gctcttggcacatcaaatatgcctatggcttacggttattgacaagtcttatgttgcagtgtatgtggtttatagtcctg 

ccttccacagttgcttgggagagctgtgagtcactgagccttatgaatgtttacattttgtttgttgcagATATATAGAA 

GGAAGCGGAAGCCTGCTGTTGACAGGATTTGCGTGGGCATTCCTCCTGGTGAGgtaaagacactttgtctatattgcgtt 

tgtccctattagttcagactatctctacccaatcaagcaacgatgctcgttaagaggtaaaagtggattttaaaggcttc 

tgtatttatgccagcatggagcaattagtcatcgagaagagagggaccctgtatgtcaagagaatgatttcagagaatcc 

aatacaatttaagaaaaagcatggggctgggcgcagtgattcactcctgtaatcccagcactttgggaggccgaggtggg 

cggactcacgaggtcaggagattgagaccatcctggccaacatggtgaaaccccatctctactataaatacaaaaattag 

ctgggcatagtagtacattcctgtagtcccagctactcgggaggctgaggcaggagaattgcttgaacctaggaggggga 

ggttgcccagattgcgctgctgcactccagcctggtgacagagtgagactcatgtcaacaacaaaaacagaaaaagcacg 

cacatctaaaacatccttttgtgatccatttgggatggtgatcacattcaaatagttttttaaaaatagattttctcctt 

tctagtttccgtttctgttcttttatgcccttttgccagagtaggtggtgcaatttggctagctggctttcattactgtt 

tttcacacattaactttgacctcaacttgacaactcaaataatatttataaatacagccacacttaaaatggtcccatta 

tgaaatacatatttaaatatctatacgatgtcttaaaaccaagaaaatatttgattcttctctgatatttaagaattgaa 

ggtttgaggtagttacgtgttaggggcatttatattcacgtttttagagtttgcttatacaacttaatctttccttttca 

gTGCTTTGGGCTCCTGGGAGTTAATGGGGCTGGAAAATCATCAACTTTCAAGATGTTAACAGGAGATACCACTGTTACCA 

GAGGAGATGCTTTCCTTAACAAAAATAGgtgagaaaagaactcccttgtattttgctgcaaagactttgtttttaattta 

tttaaagaaataggttgttatttttgattacactggtatttttagagttcataaaaatgttgaaatatagtaaagggtaa 

agaagcacataaaatcatccatgatttcaatatctagagataatcacaatttacatttcctttcagtctcattctcttct 

tttaacagctttattcaggtataatttacatacaatataatttgcttgttttttaagagtataatttagtgatttttggt 

aaattgagagttttacaaccatcaccacaatccagttttagaacttttccatcaccccacatctgtcttatatacacata 

taaatgtgccatacaattgagatcatactgtatgtagaatttaaaattagtttttattgttaatgagtgtattatgaata 

tttcccagtgggttacatttcctaagatgtgaaattttacattgctacataaaatccccctatgtacatgtacctataat 

ttatttaataaattccttataaatgttggacacattactttccatttttcactatgtaaatatgtccctgtatacatctt 

ttattatttcctcaagaacaattcctacaaagtaaattgccctctctaaagagcatacaaattgactgagccaccgttag 

gccattttctgagactgcacaggtcacaaagcaatctcatctttgggaatacagctacattttataggcttcttagataa 

tgttactctaagtactttaaatatgtggggcttctctgggcttttttttttttgagacggagtttcactcttactgccca 

ggctggagagcaatggcgcgaccttggctcactgcaacctccgcctcccaggttcaagcgattctcctgcctcagcctcc 

tgagtagctgagattacaggtgcccgccacaatgcctgcctaatttttttgtattttcagtagagatggggtttcaccat 

gttggccagactggtctcgagctcctgacctcaggtgatccacctgcctcagcctcccaaagttctgggattacaggcat 

gagccactgcgcccggcttctctggacttattatgtggagagatagtacaaggcagtggctttcagagttttttgaccat 

gaccgttgtgggaaatacattttatatctcaacctagtatgtacacacagacatgtagacacatgtataacctaaagttt 

cataaagcagtacctactgttactaattgtagtgcactctgctatttcttattctaccttatactgcgtcattaaaaaag 

tgctggtcatgacccactaaatttatttcccaaaccactaatgaacaatgactcacaatttgaacacactggacaggggg 

atagccaataaaattgaaaagagcaaggaaattaatgtattcatgatctcctctcctgtctcttacatttttgcagtagc 

aatgtaaaggaatcctaagagaacagacattctgggaatagcaggcctagcgctgcacaactgctttcctaggcttgctc 

ctagtaccaagctcctgacgcatatagcagtggcagtaataaccagcccatagtaaggtttgtcacagggactggttgta 

agaactgatttgrttggtatagctgtgagggcctggcacggtgtccacgtgtgcctcaatcctaattctgaaaaaggctg 

accct gggggtgctaattagatacacagagaggaatgaatgctgccagaaggccaagttcatggcaatgccgctgtggct 

gaggtacagtcatcagtctaaaacgtgaacactgaacttctctcacatgtgattcttcacttgactggcttcatagaacc 

ccaaagccaccccaccaccacataaattgtgtctctacgttctgtgttgctcacactcaaaatttctgggccttctcatt 

tggtgcatgtgaatggtgcatatgagtgaagtctaggatggggccttagcgttaaagccctggggtagtgtgactgagat 

tgttggtaaagaatgtgcaatggttggcatgacctcagaaattctgaaatgggactgcacctgcagactgaagtgttcag 

agaaccagggaggtgcaagaactggggagggtagaggcaggaaccctgcctgccaggaagagctagcatcctgggggcag 

aaaggctgtgctttcaagtagcagcagatgtattggtatctttgtaatggagaagcatactttacaggaacattaggcca 

gattgtctaaccagagtatctctacctgcttaaaatctaagtagttttcttgtcctttgcagTATCTTATCAAACATCCA 

TGAAGTACATCAGAACATGGGCTACTGCCCTCAGTTTGATGCCATCACAGAGCTGTTGACTGGGAGAGAACACGTGGAGT 

TCTTTGCCCTTTTGAGAGGAGTCCCAGAGAAAGAAGTTGGCAAGgtactgtgggcacctgaaagccagcctgtctccttt 

ggcatcctgacaatatataccttatggcttttccacacgcattgacttcaggctgtttttcctcatgaatgcagcagcac 

aaaatgctggttctttgtatctgctttcagggtggaaacccgtaacggtggtggggcagggctgggtgggcagagaggga 

gtgctgctcccaccacacaagtcccttctccctgctttggctcctcaccagttgtcaggttatgattatagaatctagtc 

ctacrcaatgaaacaactttcatacatgtacgtgtaccacaccatgataaaattcccaagccagaccaaagtcaaggtgc 

ttt r tatcactgtacGTTGGTGAGTGGGCGATTCGGAAACTGGGCCTCGTGAAGTATGGAGAAAAATATGCTGGTAACTA 

TAGTGGAGGCAACAAACGCAAGCTCTCTACAGCCATGGCTTTGATCGGCGGGCCTCCTGTGGTGTTTCTGgtgagtataa 
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ctataaataaaaaactgttgfftggcctgagtggaaaacatgactgttcaaWcctatatgtccagggctgttgtat 

oattaacttatc^tcccLaggg^ 

? aaaa cc^aa^tagcLctaggtca^ 

cttgaccttttttcttctgtagataagagcattgatgttattacgggaag 

cggLtggaatttgtttctgtaaggctaacagttgcaatatactagggtaatctgagtgagctggaattaaaaaaaaaaa 
ggaatttcaccccaatcttatactgacttcaatagaggtttcagacaaaaagttgttttgtat 
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SEQ ID NO: 29 

Genomic contig conta^g ABC1 exons 4 6 to 49: 

ngccnngttnaaaangaaaatttnnnnnaa^^ 
cccnggggggncccccnantcnaaaaggcccc^ 
tcccccaaa.cct.tt.ttgag.atttaattac.taaa.a.g^ 
ttataataatgaccttgtttacaaatgaatttgaaagttactctaattctt^ 

.gtt....ttt..gctgtttc...g^^ 

aagacttattttattctaattacagGATG^^ 

CCCTAAGTGTTGTCAAGGAGGGGAGATCAGTAGTGCTTACATCTCATA g - J caaag agtaaaacaa 

aatatat 

Sttacctgaaattatatatgcatattcttacaaaaatgcaa^ 
tgtaaacatt.ttccaagtcagtgc.tttaggtgtc.tttc^ 
taactattcccccttttgtagacatttggattatttccaac^ 
.tccct.t.tcc.catgt.cttgt..c.g..t.c.attccct.gg..gctgg^ 

tggttacagagaatctc^taaa.ctaaa^ 

GGATGGCAATCATGGTCAATGGAAGGTTCAGGTGCCTT ataaatggt gCCtCtaaaataaagggaa 
ctttgggatagtgcctagtgagaaggcttgatatttattc« 

ataaaactgagcaaaacagtatagtggaaagaatgagggctttgaagtccg 9 atctacctcctagctttg 

tactggttctgtgactcttgggcaagttacttaactactgtaagag^ 

tgctaLgatgaaatgaaaaaaatttacatgtcccagtactggtgagagcg^ 

tgc.tcctggccct.ccaattatg.gctctg.gccatgggc.^^ 

c^gtcagacttcatgggtccaggtgaggattaaaggagatcatgtatttacagc^ 

..gt.ttt.gt...tg.t..ctggttccttctc^^ 

acaagttgggttcccagggttcagtattcttttaaatagtttnctgg g GAAGC CTGTCCAGGATTTCTTTGG 

agGTTTGGAGATGGTTATACAATAGTTGTACGAATAGCAGGGTCCAACCC 

ACTTGCATTTCCTGGAAGTGTTCYAAAAGAGAAACACCGGAACATGCTA 

TGGCCAGGATATTCAGCATCCTCTCCCAGAGCAAAAAGCGACTCCACATAGAAGACTA^ 

GACC^gtaagctttgagtgtcaaaacagatttacttctcagggtgtggattcc^ 

caagagcagtttgtatcttgaattggtgcttgaattcctgatctactattcct^ 

aacctlaaaagggagatgatgcctatgtactctataggattattgtgaga^ 

catttagtgagcacctaccatgggcc^ 

aggtcctgacacttaagaagtactcagtaaatatccccctcc aatt tttcgccgggcgtggtggctcatgc 

tllatgactgagcagttggtgatgtaggggtggggggcgatatagaaag^ 

ctgtaatcccagcactttgggaggctgaggagcaggcagatcatgaggtcagga^ 

tgLaccccgtctctactaaaaatacaaaaattagctgggcatggtggtgcgc^ 

tlaggcaggagaattgctcgaacccaggaggtggaggttacagtg^ 

cagagcaagaccccatttcaaggggggaaaaaaagtctatttttaagttgt ^ tcaacatctggaaaaa t 
ttcacacacagttttctagttaatccatttatgtaattctgtatgctcctac^ 

agaactagaataaagaatgagcaagttgag^atttata^gg^ 

TGCCAAGGACCAJU^GTGATGATGACCACTTAAAAGACCTCT^TTACACAAAA 

TCACATCTTTTCTACAGGATGAGAAAGTGAAAGAAAGCTATGTATGAAGAATCCT 

AGAGGAACTAGACTTTCCTTTGCACCATGTGAAGTGT^TGGAGAA^ 

GGATACTGTACTGATACTATTCAATGCAATGCAATTCAATGcaatgaaaa« 

tagcctatgtcttgtatggctctcaagtgaaagacttgaat tagtttt^ 

aacccaatggacatatgggtttgaactcacactttttttttttttttcgc g « cat tcactaagccatgcc 

taattcatcaagtaatcatggccagcgattattgatcaaa«tcaaa^ 

atgcccaggagactggtttcccggtgacacatccat.gctggcaatg^ 

gaaagtttgaagcaccatggtgtgtcatgctcacttt.gtgaaagctg^ 

gttgacagaatggtgccatgcgtggctaacatcctgctttgattccctctg^ 

.c.....tgtgggtgtctcc.ggc.cggg...cttg^ 
gggtcatccttatgagactcttaaatatacttagatc^ 

aactgctgaagccagggcatgggattaaagagattgtgcgttcaaaccta^ 
ctgcLacatggtacactgcatctcaagatgtttatctgacacaagtg^ 
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tat atacatacqtataagactl|iagatattaactctcagtacacttcctgt^:gtt a ttcagctcaccggtttac 

aaatataaottgtct^ 
aatgcaalagccaagaaaltttLglgtc^ 

atctgLagtctcaaatttttcatctcttcaatcactagtcaagaaaaaatataaaaacaacaaatacttccat^ 
catttttcaqaqttttctaacccagtcttatttttctagtcagtaaacatttgtaaaaatactgtttcactaatacttac 

tattaactafc^aaaagaaaagaa^^ 

taacttct?ccac^tttLcagLtttgaatattaacgctaaag 

ttttttaaatttacaoaatatLtataLccactoctgaaaaagaaacaaatgattgttttagaa^ 
tgattttaaaatattaag 
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No. Name 

1 PPRE 

2 PPRE 

3 PPRE 

4 PPRE 

5 PPRE 

6 PPRE 

7 PPRE 

8 PPRE 

9 PPRE 
10 PPRE 

1 SRE 

2 SRE 

3 SRE 

4 SRE 

5 SRE 

6 SRE 

7 SRE 

8 SRE 

9 SRE 

10 SRE 

11 SRE 

12 SRE 

13 SRE 

14 SRE 

15 SRE 

16 SRE 



Location in SEQ ID No. 14 

58-69 
1997-2009 
2150-2161 
2156-2169 
4126-4139 
5075-5087 
6604-6615 
6731-6743 
7220-7233 
7554-7568 



Seau*oce Sequence Strand 
Length 



1 ROR(rettnoic 

2 ROR(retinoic 

3 ROR(retinoic 

4 ROR{retinoic 

5 ROR(retinoic 

6 ROR(rettnotc 

7 ROR(retinoic 

8 ROR(retinoic 



acd receptor 
acid receptor 
acd receptor 
acd receptor 
acd receptor 
acid receptor 
acid receptor 
acd receptor 



related) 
related) 
related) 
related) 
related) 
related) 
related) 
related) 



1 SREBP-1 or "E box" 

2 SREBP-1 or "E box" 

3 SREBP-1 or *E box" 

4 SREBP-1 or "E box" 

5 SREBP-1 or"E box" 

6 SREBP-1 or "E box" 

7 SREBP-1 or "E box" 

8 SREBP-1 or "E box" 

9 SREBP-1 or "E box" 

10 SREBP-1 or"E box" 

11 SREBP-1 or "E box" 

12 SREBP-1 or'E box" 

13 SREBP-1 or "E box" 

14 SREBP-1 or "E box" 

15 SREBP-1 or'E box" 

16 SREBP-1 or "E box" 

17 SREBP-1 or'E box" 

18 SREBP-1 or"E box" 

19 SREBP-1 or "E box" 

20 SREBP-1 or 'E box" 

21 SREBP-1 or "E box" 

22 SREBP-1 or "E box" 

23 SREBP-1 or "E box" 

24 SREBP-1 or'E box" 

25 SREBP-1 or'E box" 

26 SREBP-1 or "E box" 

27 SREBP-1 or"Ebox" 

28 SREBP-1 or "E box" 

29 SREBP-1 or "E box" 

30 SREBP-1 or "E box" 

31 SREBP-1 or "E box" 

32 SREBP-1 or "E box" 

33 SREBP-1 or "E box" 

34 SREBP-1 or "E box" 

35 SREBP-1 or "E box" 

36 SREBP-1 or "E box" 

37 SREBP-1 or "E box" 

38 SREBP-1 or "E box" 

39 SREBP-1 or "E box" 

40 SREBP-1 or "E box" 

41 SREBP-1 or "E box" 

42 SREBP-1 or "E box" 

43 SREBP-1 or "E box" 

44 SREBP-1 or "E box" 

45 SREBP-1 or "E box" 



AGGTAAAAGTCA 
AGAGTAGAGGGCA 

ATGTCAAGTTCA 
AGTTCAAAAGGGCA 
AGGCCAGCAGGGCC 
AGGGCAGAAGTGA 

ATGCCAAGGTCA 

GGGGCAAGGGTA 
AGGTAATGAGGACA 
GGATCACGAGGTCA 



12 Complement 

13 Lead 
*.2 Lead 

14 Lead 

14 Complement 
13 Lead 

12 Comoiement 

13 Complement 

14 Comoiement 

15 Complement 



159-166 


CAGCCCAT 


8 Lead 


1133-1140 


CAGCTCAC 


8 Complement 


1145-1152 


CACACCAC 


8 Lead 


1809-1816 


CAGCCCTC 


8 Complement 


1894-1901 




8 Lead 


2563-2570 


CAACCCAC 


8 Lead 


3303-3310 


CAGCTCAC 


8 Lead 


3470-3477 


CCGCCCAC 


8 Lead 


4784-1791 


CTCCCCAC 


8 Complement 


4802-1809 


CAGCCTAC 


8 Complement 


4970-4977 


CACCTCAC 


8 Complement 


6487-6494 


CAGCCTAC 


8 Complement 


6565-6572 


CACCCAAC 


8 Complement 


6727-6734 


CACCCTAC 


8 Lead 


7041-7048 


CACCCAAC 


8 Lead 


8059-8066 


CAGCCCTC 


8 Complement 


156-172 


AGGGTCA 


7 Complement 


166-173 


AAGGGTCA 


8 Complement 


363-370 


ATGGGTCA 


8 Lead 


364-370 


TGGGTCA 


7 Lead 


2218-2225 


TAGGGTCA 


8 Lead 


2219-2225 


AGGGTCA 


7 Lead 


3643-3649 


TGGGTCA 


7 Lead 


6604-6610 


AAGGTCA 


7 Complement 


473-479 


ACACCTG 


7 Complement 


536-54 1 


ACACATG 


7 Lead 


537-543 


TCATGTG 


7 Complement 


555-66 1 


TCATGTG 


7 Complement 


925-931 


ACACTTG 


7 Lead 


967-973 


TCACTTG 


7 Lead 


968-974 


TCAAGTG 


7 Complement 


1063-1069 


ACAGGTG 


7 Complement 


1 104-11 10 


TCACTTG 


7 Lead 


1105-1111 


TCAAGTG 


7 Complement 


1561-1567 


TCACTTG 


7 Lead 


1670-1676 


TCAAATG 


7 Lead 


1748-1754 


ACACTTG 


7 Lead 


1749-1755 


ACAAGTG 


7 Complement 


1852-1858 


TCATGTG 


7 Lead 


1853-1859 


ACACATG 


7 Complement 


1899-1905 


ACAAATG 


7 Complement 


2199-2205 


ACACGTG 


7 Lead 


2393-2399 


ACAGCTG 


7 Complement 


2669-27005 


ACACCTG 


7 Lead 


2677-2683 


TCACATG 


7 Complement 


2740-2746 


ACAACTG 


7 Complement 


2969-2975 


ACAAATG 


7 Lead 


2979-2985 


ACACATG 


7 Lead 


2981-2987 


ACATGTG 


7 Lead 


2980-2986 


ACATGTG 


7 Complement 


2982-2988 


ACACATG 


7 Complement 


3461-3467 


TCAGGTG 


7 Lead 


3462-3468 


TCACCTG 


7 Complement 


3547-3553 


TCAACTG 


7 Complement 


3752-3758 


ACACATG 


7 Lead 


4226-4232 


TCACCTG 


7 Lead 


4582-4588 


ACACGTG 


7 Complement 


4588-4594 


TCAGTTG 


7 Lead 


4861-4867 


TCAGGTG 


7 Lead 


4951-4957 


ACAAATG 


7 Lead 


5096-5102 


TCAAATG 


7 Complement 


5912-5918 


ACAGTTG 


7 Lead 


5913-5919 


TCAACTG 


7 Complement 


6245-6251 


ACACATG 


7 Complement 


6288-6294 


ACAACTG 


7 Complement 


6623-6629 


TCATTTG 


7 Lead 


6836-6842 


TCACCTG 


7 Lead 


6837-6843 


ACAGGTG 


7 Complement 


7032-7038 


ACAGGTG 


7 Complement 
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46 SREBP- 1 or'E box" 


7069-7075 


TCAGGTG 


7 Lead 


47 SREBP-1 or "E box* 


7101-7107 


ACATATG 


7 Complement 


48 SREBP- 1 or "E box* 


7138-7144 


ACAGTTG 


7 Lead 


49 SREBP-1 or'E box" 


7139-7145 


TCAACTG 


7 Complement 


50 SREBP- 1 or'E box" 


7240-7246 


ACACCTG 


7 Complement 


51 SREBP-1 or "E box' 


7467-7473 


ACAGGTG 


7 Lead 


52 SREBP-1 or'E box" 


7640-7646 


TCATTTG 


7 Lead 


53 SREBP-1 or'E box" 


7641-7647 


TCAAATG 


7 Complement 


54 SREBP- 1 or "E box" 


7653-7659 


TCAGTTG 


7 Lead 


55 SREBP-1 or'E box' 


7654-7660 


ACAACTG 


7 Complement 


56 SREBP-1 or'E box" 


7735-7741 


ACAAATG 


7 Lead 


57 SREBP- 1 or "E box" 


7838-7844 


TCAGGTG 


7 Complement 


58 SREBP-1 or'E box" 


7880-7886 


TCATCTG 


7 Complement 


59 SREBP-i or'E box" 


8051-8057 


TCAGCTG 


7 Lead 


50 SREBP-1 or'E box" 


8052-8058 


TCAGCTG 


7 Complement 
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